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The purpose of this journal is to record accurately 
and in simple terms, the world’s progress in scientific 
knowledge and industrial achievement. It seeks to 
present this information in a form so readable and 


eadily understood, as to set forth and emphasize the 


inherent charm and fascination of science. 


To Manage the Manager 


HE Rapid Transit Subway in this city was 
built te carry, according to the most sanguine 

estimates of the engineers, a maximum daily 
traffic of 400,000 passengers. At the present ‘ime it 
is carrying an average of 800,000 per day This 
is a feat of transportation (without a parallel in this 
or any other city) which reflects the greatest credit 
upon the operating staff of the Interborough Com 
pany Particularly meritorious is the operation of 
the subway in the rush hours. Everything that mod 
ern engineering can do to safely handle the vast 
crowds during these periods has been done. 

And yet it is a fact that the Interborough Com 
pany is greatly disliked by the traveling public; 
and the reason is not far to seek. There is no doubt 
that the chief reason for this unpopularity is the 
company's disobedience to the reasonable orders of 
the Publie Service Commission for better car accom 
modation between the rush hours. 

The public has been particularly exasperated by 
the running of short trains at long intervals, after 
theater hours, passengers having frequently to wait 
1 long time in cold, draughty stations, on crowded 
platforms, only to find the train, consisting of two 
or three cars, already so packed with straphangers 
Often, after 
another long wait, a second short train may be found 
to be equally crowded, and a third may arrive befor 
Such operation of the sub 


that no mere can get on without peril. 


any seats are available. 
way has naturally irritated the public and has pro 
voked the bitter opposition to the company. 

When it is considered that all this has been done 
in arrogant disobedience of entirely reasonable 
orders issued, after public and patient hearings, by 
the Public Service Commission, it is no wonder that 
such an attitude has left a lasting impression, and 
has engendered a decided spirit of antagonism to 
iny further business dealings with that company. 

The legal means which the Public Service Com 
mission may employ for compelling obedience to its 
orders are inadequate and very clumsy. It has to 
proceed against the offending company by regular 
suits in the courts; where, after interminable argu 
ments and delay, a fine may be imposed upon the 
corporation, which, as a rule, is only a fraction of 
the additional money which the company has made 
out of the public by its persistent disregard of public 
convenience. The Interborough Company will have 
only itself to blame if the city seek relief through 
some form of drastic legislation. 

We believe, however, that a resort to the Legis 
lature is unnecessary, and that the relation of the 


interborough Company to the public can be more 


ficiently regulated by the insertion of certain pro 
visions in th rere ent hich will probably he 
made between | nt ! h ¢ ompany und the 
city for tl | nd their operation 

On yp shor I ticularly irg 
tha city and } nsert in th 
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new contract is one to the effect that iny em 


ployee of the Interborough Company, or of any 
company related to it for construction or operation, 
shall be upon 
the order of the 
the judgment of this Commission, the 


immediately dismissed from service 
Public Service Commission, if, in 
conduct of 
such employee shall be prejudicial to the public 
interest. 

\ provision of this kind would have the force of 
law, and would be the most effective means for the 
Public Service Commission to control the offending 
corporation. A precedent for such a rule is to be 
found in every important contract for large work 
between railroad companies and contractors. It is 
contained, in most explicit terms, in the printed 
It will be 
included in the contract for the construction of the 
additions to the By extending its scope 
operation as well as construction (the 
the city will insure 


ind run in the 


forms for large contracts for city work. 


subway. 
to include 
new contract will cover both), 
that the subway shall be both built 
way it wishes. 

Past experience in large city and railroad con 
tracts make it certain that the Public Service Com 
mission will but rarely be called upon to exercise 
its power of dismissal; whose mere existence will act 
as a strong deterrent upon employees against mishe 
havior. After the Commission has been called upon 
to summarily dismiss a few offenders, the public 
would certainly be spared the spectacle of a Gen- 
eral Manager of a corporation defying and sneering 
at the reasonable orders issued for the safety and 
convenience of the passengers. Every employee, 
from the general manager down to the conductor and 
special guard, would know that his conduct would 
be subject to an immediate accounting to the con 
trolling public authority. This would have the most 
salutary effect upon the management from top to 
bottom. An order from the Public Service Com- 
mission would then really be an order, instead of 
what it is now, merely a challenge to a legal duel in 
the courts. 

Now that a new agreement with the Interborough 
Company 1s proposed to be made, the city should 
seize the opportunity to strengthen the hands of the 
The remedy would 
By its adoption the 


Public Service Commission. 
prove to be swift and sure. 
publie would be relieved from the present exasper 
ating conditions and the Public Service Commission 


would be raised to a position of dignified authority. 


The Communipaw Dynamite Disaster 


HE explosion at Communipaw, Jersey City, 
of a large amount of dynamite, variously esti 
mated at from 10 to 25 tons, must be reckoned 

as one of the most serious disasters of the kind on 

record in the United States. Two carloads of dyna- 
mite stood on the pier, and the contents of one of 
these was being unloaded by sliding the cases down 
an inclined chute to the hold of a steamer. As 
the whistles sounded for the noon hour, there was 
an explosion of the dynamite in the hold of the 
Twenty-five or thirty workmen were killed, 
the steamer was blown out of existence, and the air 
wave, set up by the liberation of enormous volumes 
of gas, wrecked the lighter structures in the vicinity, 
and produced the usual phenomena of broken glass 
and violent shock, the effects of the latter being felt 
In accidents of this 


ve ssel. 


for a distance of forty miles. 
character, any attempt to get at the causes must 
ne cessarily take the form of mere guesswork, and 
this for the reason-that the only people who could 
give any evidence as close eyewitnesses are invari 
ibly killed. It was so in the present case. 

The disaster has bee n followed by the usual out 
burst of activity on the part of federal, state, and 
municipal authorities, and it would seem as though 
every person that might be even remotely related 
Drastic legis- 
lation is promised, and so forth, and so on—all of 
which seems to savor of the policy of latching the 
barn door after the horse has escaped. 

Although the investigation of the disaster should 
be as thorough as the law can make it, the authori- 
ties should avoid panic measures and be careful not 
In the first place, 
destructive 


to the explosion has been arrested. 


to lose sight of the salient facts. 
dynamite, in spite of its enormous 
energy, can be and is made so safe by modern meth- 
ods of manufacture, that it can be handled, shipped, 
unloaded and loaded with a large degree of security 
always provided, of course, that the civil laws which 
govern its shipment, and the physical laws which 
govern its safe handling, are observed. But while 
commercial dynamite for blasting purposes is now 
manufactured in such a way as to be exceedingly 
difficult to explode, except by special appliances, it 
is still subject to that fruitful cause of accident, the 
uncertainties of the human element, Familiarity 


breeds contempt, even in the handling of high ex- 
plosives; and were it not for inexcusable, sometimes 
positively willful, carelessness, the number of dis 
asters and fatalities would be reduced, we believe, 
almost to the vanishing point. 

Nitro-glycerine in the pure state is a material of 
enormous explosive energy and great sensitiveness. 
To Nobel we owe the important discovery that, when 
it is absorbed in infusorial earth, it loses its sen- 

Gelatine 
the Jersey 


sitiveness and may be handled freely. 
dynamite, of the kind that , 
prepared — by 
cellulose in the nitro-glycerine for the purpose of 


caused 
City disaster, is dissolving nitro- 
gelatinizing or thickening it, and then adding wood- 
meal, powdered nitrate of sodium, and other ingre 

thick, 


remarkably 


dients, until a heavy, tenacious paste is 
formed, which is insensitive to the 
shocks received during its commercial use. There 
is a case on record of a train wreck in which the 
end of a car containing forcite, a form of gelatine 
dynamite, was smashed; the cases of dynamite 
broken open, and the sticks of the explosive strewn 
over the tracks, some of them being crushed by 
the wheels passing over them, all of which rough 
usage failed to produce an explosion. Perhaps the 
most remarkable test to which it could have been put 
occurred in this very explosion at Jersey City, when 
the contents of the second loaded car, which was 
lving opposite the ill-fated steamer, passed through 
the terrific ordeal without exploding 

If, then, one carload of this consignment of dyna- 
mite was so extraordinarily insensitive to rough 
usage, how came the other carload, which was being 
loaded into the steamer, to blow up as it did? The 
explosion may have been due to the fall of a case, 
the contents of which may have suffered chemical 
deterioration; though this possibility is remote, the 
stability of the present commercial dynamite being 
one of its marked characteristics. It is possible, 
also, that, the steamer being regularly employed in 
carrying high explosives, there may have been in the 
hold a small quantity of nitro-glycerine or some black 
powder which needed only a minor shock or the 
ashes from a workman's pipe to start the mischief. 
Detonating caps of fulminate of mercury may have 
formed part of the cargo, and the accidentaladetona 
tion of these would have been sufficient to explode 
the dynamite. 

A member of our staff, who witnessed the explo- 
sion from the New York side, speaks of hearing the 
two distinct explosions, the first rather mild, followed 
by a second and greater shock. It is possible that 
the boilers exploded ; in which event, the flying metal 
and hot coals would prove sufficient predisposing 
causes, 

Our governing bodies, whether federal, state, or 
municipal, should move cautiously in enacting addi- 
tional legislation to safeguard the shipment and 
storage of dynamite. Dynamite enters so largely 
into modern engineering and constructive work, that 
any measures which would tend to increase its cost 
or check the freedom with which it can be carried 
to its destination and stored and handled on the 
work would have a serious effect upon the great con- 
structive works in the fields of engineering. 

As a matter of fact, what is needed is not so much 
stricter laws as greater care in the enforcement and 
observance of those we already have. Such facts 
as have come to light regarding the Jersey City ex- 
plosion seem to indicate that, in more quarters than 
one, there was gross lack of supervision and deliber- 
ate violation of the existing laws governing the trans- 
portation of high explosives, 


How Leaves Keep Clean 

HE shape of leaves is one of the first things 

a student of botany learns to distinguish. Even 

the most careless observer sees that some trees 
and plants have leaves with smooth, rounded edges, 
while others have their leaves furnished with long 
points or divided into narrow lobes terminating in 
drooping or curved ends. While these leaf shapes 
have formed a subject of study ever since botanical 
science has existed, it is only within recent years 
that one of the most remarkable purposes which the 
points of leaves serve has been clearly brought out. 
It was shown, as the result of some special investi- 
gations made in Germany, that the long points 
quickly drain off the excess of moisture deposited 
upon the foliage in heavy rains. This ready method 
of disposing of a surplus of moisture is important 
to some plants. It also serves as a means of cleans- 
ing the surface of the leaves. Round leaves do not 
so easily get rid of the rain-water, and it has been 
noticed that they remain dusty and dirty after a 
shower, the escape of the water by evaporation not 
tending to cleanse them, while long, narrow and 
pointed leaves are washed clean and bright, 
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John Ambrose Fleming, F.R.S. 


The Noted Electrician and Wireless Telegraphy Expert 


| pein AMBROSE FLEMING was born at Lancaster, 
~@ November 29th, 1849, the son of the Rev. James 
Fleming, D.D., and received his first schooling at the 
University College School, London, which he entered 
at an early age during the headmastership of Prof. T 
H. Key He afterward attended University College 
in preparation for the engineering profession, and, 
after two years spent under such masters as Profs 
Hirst. De Morgan, and Williamson, while following up 
courses of private study, he graduated in 1870 as 
Bachelor of Science He then entered the Normal 
School of Science in South Kensington, where he 
studied under Prof. Guthrie and others. During 18723 
and 1874 he acted as demonstrator in the laboratories 
of the Royal College of Chemistry, and also as private 
assistant to the late Sir Edward Frankland (1825- 
1899). whose name has been so prominently associated 
with that of Sir Norman Lockyer in spectroscopic and 
other researches At this period Prof. Guthrie was 
engaged in founding the Physical Society of London, 
and the first man to present a paper before the new 
society was Fleming, who spoke on the 


“New Contact Theory of the Galvanic Cell.” 


By P. F. Mottelay 

their appreciation would be to found a chair of elec- 
trical engineering at University College, London, and 
a sum of £5,000, part of the amount collected by pub- 
lic subscription, was accordingly presented in advance 
to the college as early as July 2nd, 1897, at a public 
meeting which was presided over by the Marquis of 
When the whole fund was handed over, it 
was with the condition that it be used to maintain an 


Tweedale 


electrical laboratory to be known as the Pender 
Laboratory, and that Dr. Fleming occupy the newly 
created Pender Chair of Electrical Engineering. This 
he still occupies at the present day 

His interest in popular education, always very great, 
resulted in the establishment of the Morley Memorial 
College, Waterloo Bridge Road, London. Since 1899 
Dr. Fleming has been scientific adviser of the Mar 
coni Wireless Telegraph Company, and of late he has 
held the post of department editor of electricity in 
connection with the eleventh edition of the Encyclo 
pedia Britannica 

Among his most important scientific papers may be 


mas lectures during 1894-1895, respectively. on “The 
Work of an Electric Current” and “On Waves and 
Ripples in Water, Air, and Ether 
In conjunction with Sir James Dewar he is the a 
thor of communications to be found in the Philosophi 
cal Magazine, 1882, 1883, 1895 (two papers), and in 
Proceedings Royal Society, 1896 (six papers), 189 
(six papers), 1898, the last being “On the Magnet i 
Susceptibility of Liquid Oxygen.” He is likewise th 
author of papers on “Problems of Electric Flow in 
Networks of Conductors,” “Molecular Shadows in In 
candescent Lamps,” and “The Use of the Daniell Cell 
as a Standard of Electromotive Force For the 
paper on “Electromagnetic Repulsion” he was awarded 
the silver medal of the Society of Arts 
At the anniversary meeting of the Royal Society 
held in London, as usual, on St. Andrew's Day, No 
vember 30th, 1910, its president, Sir Archibald Geikie 
K. C. B., presented to Dr. Fleming the Hughes gold 
medal, accompanying it with the following remarks 
“For thirty years he has been actively engaged in re 
searches in experimental physics, chiefly 
in the technical applications of electricity 





During 1874 Prof. Fleming was appointed 
S« ience 
physics and chemistry in the Military De- 


Master and special lecturer on 


partment of Cheltenham College, but re- 
signed early in 1877 to go to Cambridge 
There, working in conjunction with Clerk 
Maxwell in the Cavendish Laboratory, he 
made an elaborate investigation of and re- 
port upon the British Association Standards 
of Resistance, mainly to determine their 
variation with temperature 

In recognition of his great merits he was 
elected successively Exhibitor in Natural 
Science (1877), Foundation Scholar of his 
college (1879), Hare Exhibitioner, Wright's 
Prizeman, and Hughes Prizeman, the last 
being a special award annually conferred 
e Foundation Scholar who has most 


on t 
distinguished himself in mathematics and 
in natural philosophy 

At the end of his third Cambridge year 
(1879) he took the degree of Doctor of Sci 
ence in the University of London and that 
of tachelor of Arts at Cambridge with 
svecial distinction in the Natural Science 
Tripos In 1880 he was appointed Uni 
versity Demonstrator in mechanics and in 
applied science under Prof. James Stuart, 
whom he assisted in the designing and con 
struction of the Cambridge Engineering 
Laboratories, while at the same time lectur- 
ing in the mechanical engineering work 
shops When University College, Notting 
ham, was opened in the year following 
(1881) Dr. Fleming was selected out of a 
large number of candidates as the first oc 
cupant of the newly-founded chair of mathe 
matics and physics of that institution. Tt 
was in this same year (1881) that electric 
lighting began to attract publie attention 
The new field proved so attractive and 








He was an early investigator of the proper 
ties of the glow lamp, and elucidated thy 
unilateral conductivity presented in its pa 
tial vacuum between glowing carbor ind 
adjacent metal, a phenomenon which ha 
been looked upon recently as connected 
with the important subject of the specifi 
discharges of electrons by different ma 
terials. He has published in the scientific 
and technical press and in_ technical 
text-books many admirable experimental 
investigations and valuable expositions tn 
the application of electricity, as, for ex 
ample, to electric transformers and wire 
less telegraphy Of special 

value for them were the important result 
concerning the alterations in the physica! 
properties of matter, such as the remark 
able increase in the electric conductivity 
of metals when subjected to very low tem 
peratures, which flowed from his early col 
laboration with Sir James Dewar in invesii 
gating this domain. In recent years he has 
taken a prominent part in the srientifie ds 
velopment of telegraphy by free electri 
waves.” 

He is the author of a large number of 
books, of which we shall mention only twe 
“Principles of Electric Wave Telegraphr” 
1906); “Elementary Manual of tadio 
Telegraphy and Radio-Telephony” (1908) 
The work published by Longmans in 1906 
contains three appendixes, which give the 
original wireless telegraphy act of 1904 
the entire bibliography (books as well as 
original papers and lectures), and lists of 
British patents relating to the 
granted in 1896-1905 


subiect 


Dr. Fleming was elected a Fellow of St 
John’s College, Cambridge, in 188%: a Fel 





low of University College, London. in 1884 





promising to Dr. Fleming that, after a short 
residence in Nottingham, he resigned his 
professorship in order to remove to London, 


where, upon the organization of the Edison Electric 
Light Company (1882), he was appointed their ele« 


trical engineer On the amalgamation of the Edison 
and of the Swan companies during 1883, he continued 
as advising electrician to the new concern, and in 
that capacity was naturally connected very promin 
ently with the first introduction of incandescent elec 
trie lighting throughout Great Britain 

In 1885 he became the first occupant of the newly 
created chair of electrical engineering at University 
College, London, while still retaining the chair of 
mechanical engineering which had been founded there 
Several years before, and he succeeded, not very long 
after, in obtaining sufficient aid to insure the much 
heeded additional accommodations for practical en 
gineering instruction. These were founded by the 
erection at University College of what now proves 


te be one of the most complete engineering and elec 
trical lab tories Its total cost amounted to nearly 
£15,000 e inauguration of the new buildings took 
place in 

When 1 friends of the late Sir John Pender, the 
Breat Si h pioneer of submarine telegraphy 


(1815-189) 
Was decid 


oncluded to erect a memorial to him, it 
at the most suitable way of expressing 


PROF. J. A. FLEMING, F.R.S. 


mentioned the one read, during 1885, before the In 
stitution of Electrical Engineers urging the necessity 
of a standardizing laboratory for testing electrical 
instruments, which led to the establishment at Rich 
mond Terrace of the Board of Trade Electrical Labora 
tory, and later on to the National Physical Labo 
ratory 

He has delivered numerous courses of lectures be 
fore the Society of Arts and the Royal Institution 
His Cantor Lectures at the Society of Arts were “On 
ir 


Alternating Current Measurements,” “Alternate C 
rent Transformers,” “Electric Oscillations and Electric 
Waves,” and “Hertzian Wave Telegraph.” They were 
all translated into German and into Japanese, and were 
republished in the United States tefore the Royal 
Institution he has delivered both afternoon and 
evening lectures Some of those given on Friday 
evenings were entitled “The Physics of an Electric 
Lamp,” “Electro-magnetic Repulsion “Electric and 
Magnetic Research at Low Temperatures,” “The Elec 
tronic Theory of Electricity,” and “Recent Progress in 
Electric Wave Telegraphy.’ Those of the afternoon 
were on “The Induction Coil,” “Electric Illumination,” 
“Magnetic Properties of Iron,” and “Wireless Teleg 
rephy,” in addition to two special courses of Christ 





and a Fellow of the English Royal Soci 
in 1892 He is also a member of 

Institution of Great Britain, and has been 
vice-president of both the .Institution of Blectrical En 
gineers and the Physical Society of London. 


A New Farm Crop 
Witt H. HOLMES, Chief of the Bureau of 


American Ethnology at Washington. D. ¢ is 
not only eminent as an ethnologist. but is recognized 
as a painter of very good pictures He recentiy a 
quired a small farm in one of the picturesque se 
tions of Maryland adjoining the District, and shortly 
after the purchase was advised by Mr. P a well 
known financier and prosperous farmer of the neigh 
bor hood, not to let anybody lead him into apendine 
large sums in improving his farm, but te be econom! 
eal about it Following his artistic instincts t 
pleased Mr, Holmes to let the farm grow largely in 
weeds, and meeting Mr. P 
on the farm, Mr. Holmes said, “Well, Mr. P i 
took your as«vice about that farm I paid $1.809 for 


after a year’s residence 


the farm, haven't spent a cent on it in improvements 
and in the Lst year I have sold $900 worth of sketches 
off that farm;” adding, “I don’t belleve, Mr. P——, 
you could veat that yourself,” 
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& POTENTIAL fact as regards the efficiency of the 
ro xeroplane in its connection with naval warfare 
as established Thursday, January 26th, when Glen: 
H. Curtiss in his experimental hydro-aeroplane flew 
from the urface of the bay of San 


Diego California, and after cil 


cling about the tops of the masts in 


the harbor, alighted on the water 


with the ease and assurance of a 


great sea bird. As in many other ex 
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By John Fulton Greer 
plane balanced as perfectly with the pontoons beneath 
the wings as it ever did on wheels, and the 8-cylinder, 
0-horse-power Curtiss engine did its work without a 


miss 








First Flight of an American Aeroplane from the Water 


How an Important Problem in the Naval Aeroplane was Solved 


The pontoons or hollow hydroplanes developed by 
Curtiss are of peculiar construction, altogether different 
from many newspaper illustrations of his remarkable 
flights at San Diego. In reality, after a speed of thirty 

miles an hour is reached, the main 


pontoon sustains the machine. This 
apparatus is constructed of steel 
sheets laid over a wooden frame- 


A horizontal cross section, 


between top and 


work. 
midway 
would show a perfect parallelogram 


bottom, 


periments of man in his world-old 

battle té onquer the forces of na ait “ine six feet from side to side and seven 
ture, there was the element of a [ties aed rng, Ror wes A  — ee feet from front to rear. At the rear 
cident when success finally crowned is a “tail,” eight inches deep, extend- 
the efforts of America’s most scien Position of pontoons at the instant of rising from the water. ing the full width of the pontoon. 
tifle aviator 4 small group of in The greatest depth of the pontoon 





terested friends had gathered on the 


shores of the bay to witness a trial 


spin on the surface of the water, in 


which Curtiss proposed to test his 


hydroplane pontoons. The machine 
was pushed into the water from 
the hangar erected upon the beach 


in front of Curtiss’ recently es 
tablished army and navy aviation 
school The engine was started 


and at the word to let go the ma 


chine glided swiftly out toward 








(at the center) is sixteen inches be- 
tween surfaces. As attached to the 
frame of the aeroplane, it is in- 
clined slightly upward, so that when 
full speed is attained just before 
leaving the water, practically, the 
only part submerged is the extreme 
rear of the pontoon and the “tai!.” 

This pontoon takes the place of the 
two rear wheels on the Curiiss type 
of aeroplane, and it acts with a 
hydroplane effect, rising to the sur- 








deep water As it gained speed the 
pontoons lifted 


parent to the 


until it was ap 
aviator that his main 
nearly out of 


Snapshot of Curtiss gathering headway before flight. 


face of the water as the speed in- 
creases. 

In front of the main pontoon, at 
the point where the single wheel is 





water support was 


head 


skin friction were reduced, the speed 


water As the resistance and 


increased and suddenly Curtiss 
realized he was getting dangerously 
near the shore “There was noth 
ing else to do,” he said afterward, 


o { tilted the elevating plane, and 


to my surprise the machine rose 
from the surface of the water as 
easily as I had ever left the 
ground.” At the required altitude 


Curtiss turned the machine toward 








attached on the ordinary land ma- 


chine, is fixed a small pontoon or 
“shoe” of approximately the same 
shape, eighteen inches wide, forty 
inches long, and six inches deep. 


This pontoon answers the same pur- 
pose on water that the forward wheel 
does on land. Above the front pon- 
toon and a little forward is a canvass 
covered watershield six feet wide and 
two feet high, tilted at an angle of 
forty five degrees. This apparatus is 








deep water again, this time in the 


air, and after a few seconds aloft, 


alighted as gracefully as he had 


oo 


Entering the water for the first trial. 


to protect the aviator and machinery 
from the upward swish of the water; 
also to add to the buoyancy of the 





ascended 
first flight, 


assistants 


Not satisfied with the 
once had his 


and, 


Curtiss at 


start the propeller; after a 


short run on the surface, he again 
circled 


end alighted 


ascended over the channel, 


after one minute and 
seconds in the air He 
announced to his that he 
was satisfied that the experimental 
flying from and 


f'wenty-one 
friends 
stage of alighting 
on the surface of the water was at 
an end so far as he was concerned 
Twice again during the day he made 
flights, and the fol 
went up and re 
one-half 


experimental 
lowing day he 
aloft 


mained three and 








machine in case of a sudden tendency 
to dive. 

At the extreme forward end of the 
framework, and at about one foot 
lower level than the front of the 
small pontoon, is attached a wooden 
hydroplane, six feet long, eight inches 
high and one and one-half inches 
thick. This is tilted at an angle of 
about twenty-five degrees and is in- 
tended to aid in lifting the forward 
part of the machine when it is under 
way. 

The forward elevating plane, ailer- 
ons, main planes and rear control are 
the same as the ordinary type of 
Curtiss racing biplane, the main 
planes having a spread of twenty-six 








minutes, stating when he returned 
to the beach, that he could have re- 
until his supply 


The 


mained in the air 


of fuel was exhausted aero- 


Rear view, showing th« main pontoon. 


THE FIRST AMERICAN FIiGHT FROM THE WATER 


feet and a width of four feet and 
nine inches. The speed in the air is 
from 50 to 55 miles an hour. 








McCurdy’s 


N R. J, A. D. MeCURDY, the well-known Can- 
4 idian aviator, attempted the flight from Key West 
to Havana, Cuba, in his Curtiss biplane, on Janu- 
ary tiat 

The start was made at 8:30 A. M. against a light 
breeze Four torpedo-boat destroyers—the “Pauld- 
ing,” “Terry,” “Drayton,” and “Roe”’—were stationed 


at intervals of ten miles, the “Paulding” being thirty- 


five miles from Havana 
At 8:34 MeCurdy started Half an hour later he 
is sighted by the officers on the “Roe,” and in ten 


iinutes he passed over the destroyer at a height of 
fiy hundred feet All the torpedo boats emitted 
black smoke in order to guide the aviater. He passed 
two of the thr boats in good style, and 
they were tn hot hile the “Paulding” was 
still ahead, st l ed draft Suddenly, 
after he had |! ! two hours and was 
within ten mile med to settle 
down and light \ k had de 


veloped in the crank case of his motor, and the lubri- 
eating oil had escaped He decided to descend, 
although his goal was in _ view. His 
alighted easily, and was floated readily by 
cylindrical floats beneath the lower main 
McCurdy was taken from the aeroplane in 
An inclined platform had constructed on the 
“Paulding” for the purpose of drawing the aeroplane 
on board, but this was broken, and the machine had 
to be hauled aboard. 

McCurdy’s account of the wonderful view spread 
out before him as he started on his flight was graphic 
in the extreme. From a height of 1,000 feet the sea 
seemed a huge panorama upon which the funnels of 
the destroyers showed as black spots in the distance 
The appearance of the ocean as though painted on a 
vertical canvas was apparently due to a mirage effect 
caused by the recently risen sun and by McCurdy’s 
elevation. It seemed but a short time to him before 
Morro Castle and Havana harbor came into view, 


machine 
the two 
plane. 

a boat. 


been 


Flight Across the Florida Straits 


The distance of some ninety-six miles covered in 
less than two hours was traversed at about forty- 
eight miles an hour. McCurdy won $8,000 by mak- 
ing this flight from Key West, the two prizes of 
$5,000 and $3,000 being awarded to him despite the 
fact that he was unable to cover the entire distance 
owing to the accident. The best previous record 
of a flight over water was that of Glenn H. Curtiss 
from Albany to New York above the Hudson 
River on May 29th of last year. He covered 150 
miles with two stops. Later in the year Curtiss flew 
63% miles above Lake Erie, going from Cleveland to 
Cedar Point one day and returning the next. The 
only flight from one body of land to another across 
the ocean that is comparable to McCurdy’s is the 
flight made by the actor, Robert Lorraine, from Eng- 
land to Ireland, a distance of fifty-five miles above 
the Irish Sea. This flight was made last fall, and 
the aviator got within two hundred feet of shore 
when the machine descended in the water, 
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His Life in His Hands 


The Romantic Vocation of the Diver 


HE man who sighed for the romance of the days of 

knights in armor never went down fifteen fathoms 
in a diving suit During the chivalric ages, men in- 
cased themselves in armor to do mortal combat with 
foes similarly equipped, and he who could best drive 
sword or lance through cold steel won the fight. But 
the man who incases himself in an armor of rubber 
and canvas, a helmet of metal such as Lancelot never 
wore, and shoes of lead, and goes down to fight the 
dangers of lack of air, entanglement in wreckage, un- 
usual pressure, and all the other perils of life and 
limb which are to 
be found deep be 


By C. H. Claudy- 


ing suit. Before its advent, divers had to depend en 
tirely upon pulls on the life line for communication 
with the surface and upon signs to each other, when 
under water, if two wished to communicate. To-day 
the modern diving helmet is equipped with a tele 
phone, and the diver can not only hear what is said 
to him from the surface, advise those in charge of his 
pump as to whether the air is “coming right” or not, 
and make reports as to the work in hand, but he can 
communicate to a brother diver and hear the instruc 
tions sent to him from the surface, all of which facili- 


terrible disease known to tunnel workers, called cais- 
son disease, or “the bends,” in which air gets into the 
tissues under pressure and causes the most extreme 
torture 

As may be imagined, divers must be healthy men to 
succeed in their work Certain classes of men are 
never allowed to become divers by those who wish to 
train men for their work. Those always rejected for 
such service are: 1. Men with short necks, full 
blooded, and florid complexions. 2. Men who suffer 
from headache, are slightly deaf, or have recently had 





a running 


the ear 2. Men 





neath the surface 
of sea or river, 
must have a cour- 
age and a quiet 
nerve beside 
which that of his 
ancient prototype 
is childish For 
at least, the 
knight of old had 
light and air and 
freedom of speech 
and action; the 
knight of the 
tube 
dark- 
ness, in an ele- 


rubber 
works in 


ment foreign and 
inimical to life, 
and not only dan 
gles his life loose- 
lg between his 
own fingers, but 
must put his 
trust for the very 











who have at any 
time spat or 
coughed up blood 
4. Men who hav 
been subject to 
palpitation of the 
heart 5 Men 
who are very 
pale, whose lips 
are more blue 
than red, who are 
subject to cold 
hands and feet, 
men who have 
what is common 
ly known as a 
poor circulation 
6. Men who have 
bloodshot 
and a high color 
on the cheek, by 
the interlacement 
of numerous 
small blood ves- 
sels, which are 








afr he breathes distinet 

in the hands of who ar¢ hard 
patient men drinkers and 
above, slowly, those who have 


ceaselessly, turn- 
ing the wheels of 





Fastening the yoke, 


severely 


suffered 





an air pump. 

It is surprising 
to learn how 
many uses there 
are for divers 
The navy, of 
course, employs 
many, to set sub- 
marine mines and 
torpedoes and to 
attend to investi 
gations of the 
condition of 
ships’ 
Every 


bottoms 
battleship 
has at least two 
h i g hly-trained 
divers on her 
staff. Bridge con- 
struction com- 
panies use them 











and repeatedly 
from blood 
poison, or who 


have had rheure 
atism or sur 
stroke 

Finally, divers 


must be strons 


men physically, 
for not only mu 
they sustain pres- 


sure and work 


in heavy clothes 
with a great 
weight on their 


shoulders, but 
they must often 
exert much mus 
cular force to 
move objects be 
low the surface 


or to dig or tun 








in surveying for nel their way 
caissons, as do into a wreck 

those who build search of what 
dams, water they are after 


works, and reser 
voirs Water 
works in large 
cities keep a diver on their staff constantly, and he 
has plenty to do. Wrecking companies need their ser- 
vices constantly, the new profession of under-river 
tunneling makes many demands on the time and skill 
of the man in armor, and dock builders find it neces- 
sary to have a man willing to go beneath the surface 
in order to survey for pile setting, etc 

The profession of diving is more ancient than might 
Aristotle speaks of men descending in 
water in a “kettle,” and during the reign of Charles 
V., two Greeks descended in some sort of a diving bell, 
“bringing back with them, alight, and to the wonder- 
ment and awe of all, a candle lit before they de- 
scended.” 


be supposed 


But since Smeaton, in 1779, designed a pump to sup- 
ply air to the diving bell, little real improvement in 
the art has been made, save in detail of helmet and 
clothes, until the invention of the telephone, The 
greatest advance ever made in the art, divers will tell 
you, is the combination of the telephone with the div- 


Working the air-pump. 


THE KNIGHT OF THE DEEP AND HIS ARMOR 


ties are of great assistance in the work At first 
thought, it may not seem so difficult a thing, this go 
ing down under water and breathing air sent in from 
a pump by a tube. But the physical drawbacks to the 
work, to take no account of the mental ones, ar‘ 
enormous. For every ten feet a diver descends, he sus 
tains an added pressure of 4% pounds over every 
square inch of his body. What this means may be 
better understood when considering the greatest depth 
ever made by a diver—204 feet. His body at that 
depth sustained a pressure of 88% pounds to the 
square inch over and above the fifteen pounds always 
sustained when in the air. 

Divers must descend very slowly, swallowing as they 
go. Otherwise they may bleed at the nose and ears 
and even lose consciousness. And they must ascend 
even more slowly than they descend, particularly 
when coming from great depths, otherwise they may, 
literally, burst from the internal air pressure. At the 
least, too sudden a rise may cause an attack of that 


Getting into the diving suit. 


of course, the 
weight a man 
bears on his 
shoulders and the heavy lead weights upon his feet 
make less inroads upon his strength when he is be 
neath the water; in fact, were it not for the weights 
he would be more apt to rise to the surface than to 
stay down and work But though the weight is made 
less by the surrounding water, that same water clog 
his every effort and resists his motion, so that a 
two-hour spell ten fathoms down is exhausting to the 
most practised diver 

When a diver is to descend, he must make many 
preparations He must not eat anything for two 
hours beforehand, to commence with, since accord 
ing to an eminent medical authority, “Men working 
subject to great pressure should not eat an ounce more 
of animal food than is absolutely necessary some 
time before descending, as it increases the tendency 
to apoplexy.” 

The diver, getting ready to descend, ciothes him 
self in very heavy underwear of guernsey or flannel, 
(Continued on page 148.) 
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Morning and Evening Stars for 1911 


A Graphic Representation of Planetary Positions 


By Prof. 


Frederic R. 


Honey, Trinity College 
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confusion, the dates are 


| given only for every 


| eighth day. Intermedi 
ate positions and dates 


may be interpolated by 


/ subdivision. Since 
Mercury makes more 
than four’ revolutions 


during the year, four 


dates are attached to 


each position. The 

y planet passes between 
ad the Earth and the Sun 
YY (inferior conjunction) 


four times 
year—on 

May 5th, 
9th, and 
25th; 
viz., on 


during the 
January 9th, 
September 
December 
and three times, 
March 20th, 
July 8rd, and October 
23rd, the sun is between 
the earth and Mercury 
(superior conjunction) 
VENUS. 
The planet's orbit is 








and the other part is 
below the ecliptic The 
line of nodes N N’ isthe 
intersection of the pla: 


of the orbit with that of 


the ecliptk The az- 


Fig. 1. 


r'WO CHARTS THAT WILL HELP YOU TO LOCATE MORNING AND EVENING STARS 


Orbits of the terrestrial planets. 


inclined at an angle of 
3.4 degrees; and the 
eccentricity, which is 
less than that of any 
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of the planets, is about a half a million miles—the 
position of the center of the orbit being scarcely dis- 
tinguishable from the sun in the plot. As a conse- 
quence, the variations in the velocity are very small; 
and Venus revolves around the sun at a mean distance 
of 67.2 million miles with a velocity which is nearly 
uniform at the rate of 21.9 miles per second. The 
revolution is accomplished in 224 7/10 days. On 
August 13th the planet very nearly reaches the same 
position as that of January ist. The difference is 
the distance traversed in seven-tenths of a day. The 
dates without the orbit refer to the first revolution; 
those within, to the second revolution. Venus is in 
inferior conjunction on September 15th. The 
tion of the planet is shown for every fourth day. 


posi- 


tHE FARTH. 
which is in the plane of the 
(=e) of about one and 


The earth’s orbit, 
ecliptic, has an eccentricity 
a half million miles The mean distance from the 
Earth to the Sun, which is 92,900,000 miles, is dimin- 
ished at perihelion in January and increased at aphel- 
, there is a total difference of a little 
Moving at an average ve- 
increased 


ion in July, i. e 
over three million miles. 


18% miles per second, which is 


locity of 
at perihelion and diminished at aphelion, the earth 
260 
moves on the average nearly one degree daily 
365.25 
The position is shown for every fourth day. 
MARS? 

The orbit is inclined to the ecliptic at an angle of 
1.85 degrees; and the center of the orbit C is 13.2 
million miles from the Sun. At a mean distance of 
141.5 million miles, with a velocity of fifteen miles a 
second, Mars completes his revolution in 1.88 years. 
Mars is at opposition on November 24th. 


THE ASTEROIDS OR MINOR PLANETS. 


The purpose of this article is to show the positions 
of those planets which are visible to the naked eye. 
The asteroids occupy the space principally 
the orbits of Mars and Jupiter. But the number is 
so great that a separate plot would be required to 
represent the orbits satisfactorily. Their positions are 
indicated in Plot 2. 


THE MAJOR PLANETS. 


between 


Table 1 gives the inclinations of the orbits, the 
eccentricity, the distance from the Sun, the orbital 
velocity, and the period of revolution. Jupiter’s posi- 
tion, as seen from the Sun, is indicated in Plot 1, at 
intervals of twenty-eight days; and in Plot 2 on Janu- 
ary Ist and December 27th. The direction in which 
Saturn is seen in Plot 1 is shown at intervals of sixty 
days; and in Plot 2 on January Ist and December 27th. 
The apparent motions of Uranus and Neptune are so 
slow that it is only necessary to represent their direc- 
tions at long intervals of time. 

CONJUNCTIONS AND OPPOSITIONS. 

The positions of the planets in Plot 1 are shown for 
Greenwich noon at intervals of four days; and, with 
the exception of Mercury, at the dates of conjunctions 
and oppositions, which are given in Table 2. The 
shorter arrow shows a conjunction; the longer arrow, 
an opposition. They are omitted in the plot at the 
dates of the Sun’s conjunction with Mercury, in order 
to avoid confusion in the illustration. A planet whose 
orbit is within the orbit, is morning star 
between the dates of inferior and superior conjune- 
tions, and evening star between the dates of superior 
and inferior conjunctions A planet whose orbit is 
outside that of the Earth, is evening star before con- 


Jarth’s 


junction, and morning star after conjunction. it is 
both morning and evening star at the date of oppo- 
sition. The plot should be turned around into a posi 
tion where the Earth in the plot is between the reader 
and the Sun at the date when,it is desired to ascer 
tain the positions of the planets A straight line 
drawn from the Earth to the Sun will divide the 
morning from the evening stars at this date. Those 
on the right will be morning stars, and those on the 
left evening stars. 





P| 

Planet. a 2 5 
Jupiter ..... 23.3 8.1 483.3 11.86 
ee & 49.7 6.0 886.0 29.46 
Ure «....-. O77 82.6 1.2 1781.9 $4.02 
Neptune ...... 18 25.0 3.4 2791.6 164.78 

TABLE 2, 

Planet, Conjunction, Opposition 
Neptune......July 14.37 Jan. 11.6 
Uranus........ Jan. 16.04 July 20.75 
I. oo tae Apr. 30.75 Nov 9.75 
Jupiter.......Nov. 18.12 Apr. 30.67 
WS 2c 3b chs oa. cite weeabes one Nov. 24.71 
. Sept. 15.0 (inf.) 


Mercury.......Jan. 9.92 (inf.) 


Mercury......Mar. 20.04 (sup.) 
Mercury...... May 5.25 (inf.) 
Mercury....... Inly 3.54 (sup.) 
Mercury..... Sept. 9.12 (inf.) 
Mercury..... Oct. 23.37 (sup.) 
Mercury......Dec. 25.12 (inf.) 








Comments on the 


To the Editor of the Screntiric AMERICAN: 

IT am much pleased at the great improvement in the 
Screntiric AMERICAN in paper, type, and general make- 
up. It is a masterful piece of publishers’ work and 
editorial excellence. 

The Screntiric AMERICAN, which has for more than 
half a been the scientific 
educator of the American people, ought to stand in 
the front rank of publications, not only in the respects 
in which it has so long stood, but in respect of the 


century greatest single 


very guise in which it now goes to an appreciative 
public 

These newly embodied values are destined to come 
as a gift of the New Year and as a source of deep 
gratification to your thousands of admiring and ap- 
preciative readers, among whom I have been one 
since I could read, and among whom I expect to be 
one as long as my eyes last. 

“Take the ScrentTiri 
fraught with blessings to those who take the advice. 


srooklyn, N. Y. MAXIM. 


AMERICAN” is a piece of advice 


HUDSON 


To the Editor of the Screntiric AMERICAN: 
Congratulations on the new dress and increased at- 
tractions. The paper, typography, pictures, contents, 
I like the plan of giving portraits 
The monthly 


are all improved 
of distinguished scientists and inventors. 
page on astronomy is useful. C. W. LEFFINGWELL. 
Garvanza, Cal 

To the Editor of the Screntiric AMERICAN: 

gratification and 
articles which you are publishing on the 
Museum and the Zoological Park. The lat 
magnificent, and will help us enormously 
all over the country Henry FatrFietp OsSBorn. 

President New York Zoological Society 
Mz. 


I write to express my pleasure 
over the 
American 


ter is really 


New York, 


To the Editor of the Screnriric AMERICAN: 

I have noticed a difference in the appearance of the 
Sctentiric AMERICAN in the past few weeks, and cer- 
tainly congratulate you upon its attractiveness. 


Collier’s Weekly. A. C. G. HAMMESFAHR. 


To the Editor of the Screntiric AMERICAN: 

I have come to look upon the Screntrric AMERICAN 
as little short of a necessity to a man who is mechani- 
cally inclined, and I get from it many times its cost 
in the course of a year. E. W. PARKER. 
Columbia, S. Cc. 


To the Editor of the Screntiric AMERICAN: 

I beg to congratulate you on the great and beautiful 
improvement of the last edition of the Screntiric 
AMERICAN over all its think T am 
able to judge, as my recollection dates without a skip 


predec essorTs I 


As Others See Us 


Scientitic American by Readers and Contemporaries 
; ] 


from about three years before your fire, until the pres- 
ent. I would like to see the improvement you will 
make in the next half century 
Sincerest desire for your continued prosperity 
New Haven, Conn. T. SAULT. 


To the Editor of the Screntiric AMERICAN: 
Its name is good enough and its scope is big 
enough to cover every human interest I ean see 


big possibilities in the ScienTrric AMERICAN. 
Mites B. HILry, 

Chicago, Il. Lord & Thomas. 
To the Editor of the Screntiric AMERICAN: 

The changes of the general make-up of the Sctentiric 
AMERICAN we think are a great improvement 

New York, N. Y. Tue Cor-MortTiMer COMPANY. 
To the Editor of the Screntiric AMERICAN: 

I have been getting your publication at home, and 
probably read it more carefully than I do any other 
weekly or monthly. F. B. Scuwartz, 

Chicago, Ill Charles H. Fuller Company. 
To the Editor of the Screntivic AMERICAN: 

I looked last night at the current copy of the Scten- 
rivic AMERICAN, and can certainly say that you are 
making progress in the direction of mechanical im- 
provement. 

Wishing you every success, 

Cartes D. LANTER, 
New York, N. Y. Review of Reviews 
To the Editor of the Screntiric AMERICAN: 
Allow me to congratulate you upon the 
Screntiric AMERICAN of 


physical 
appearance of the January 
2Ist, which has just come to my desk. 

It seems to me that this is an issue, irrespective of 
scientific considerations, which every man would want 
to read purely from the human interest standpoint 

STANLEY CLAGUE, 

Chicago, Ill Clague-Painter-Jones Company. 
To the Editor of the Scitentiric AMERICAN: 

Ever since the beginning of the year, and the change 
in the appearance of the Screntiric American, I have 
been intending to write you a note of commendation 
on it. 

While I am greatly attached to old things, I must 
confess that the news columns and apparently new 
type, and at least the new setting of the Screntiric 
AMERICAN, is very pleasing to me. I have read the 
Scientiric AMERICAN for about forty-odd years, and it 
has kept up a very dignified and interesting and up- 
to-date record of the things “that are worth while” 
in the scientific world. I hope it will continue in ag 


good shape, and progress with the times, as well as 
this last step indicates that it intends to. 

I will also say that the additions to your advertising 
pages are quite worth while, as the advertising is of 
a character that is of interest to scientific men 

Artuur H, ELLior 

New York, N. Y. Consulting Engineer-Chemist 

The Marine Journal congratulates its esteemed con- 
temporary the Scirentiric AMERICAN upon reaching the 
sixty-seventh year of its publication with the beginning 
of 1911. 
when the development of the railroad, the steamship, 
and the telegraph were in their infancy was perticu 
larly timely, and the fact that its 
reached out from a merely local weekly to a 
read throughout the whole English-speaking world to 


The establishment of this journal at the time 


circulation has 


. 1 
journat 


day proves that it has fully covered its chosen field 
Marine Journal. 

The Screntiric AMERICAN has filled out sixty-six 
years, and still is as fresh and young and strong as 
it ever was during these more than threescore years 
of life 
enlarged from time to time, adding to the scope of its 


During the past of its existence it has been 


simplified science, making it not only understandable 


but fascinating to the layman, and stating its great 
plain English. To 


facts and principles in good, clear, 


many it has become a necessity, and we do net know 


of any one of intelligence who does not delight to 
look over its pages, and who is not sure to find some 
{ 


thing of interest. The number of men it has Instructed 


is legion it has been a great schoolmaster in wu» 
chanics, practical achievement, and knowledge of me 
It takes on larger scope in the be 
make-up in 


chanical science. 
ginning of the new year; 
typography, which will make it 
than in the past; adds to its 
monthly appendix, and all for the same price; bat it 
will still hold to its standard of accuracy and an- 
thority —From Signs of the Times (California) 


recasts its 
even more popular 


pages, and issues a 


Among the most highly valued periodicals which 


come to the editor’s desk is the Sctentivri American, 
and, as our readers know, we frequently quote from 
it or reprint from it, thus giving subscribers to The 
Advance the benefit of a little of the important acien 
tific information which fills its pages from week to 
week. Our contemporary celebrates the beginning of 
its sixty-seventh year by increasing the size of its 
regular issue to twenty-four pages and by the use of 
a more attractive style of headings and make-up which 
make it more appealing than heretefore, and 
it promises even better material—a promise which it 
will be difficult to keep. May this useful journal con- 
tinue to enjoy ‘ts increasing popularity.—The Preg- 


byterian Advance, 


even 
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Science 


In this Department the Reader will tind Briet Abstracts of Interesting Articles Appearing im Contemporary 


A Scientist on Golf Science 


in the 
Periodicals at Home and Abroad 


1 ‘pulled’ ball. If thé ball 
line of 


were spinning about an 


flight, the axis of spin would 


axis along the 


Current Periodicals 


The beam carrying the cylinder is adjusted so that the 
blast of air strikes the cylinder symmetrically; in this 

















T ) casual looker-on the » ff n hrough the nose of the ball, and the spin would case, when the cyiinder is not rotating, the impact 
itching the graceful fligl I ot affect the motion of the nose; the ball, following against it of the stream of air does not give rise to 
t! 1 t f tl gar t! and ts nose, would thus move on without deviation. any motion of the beam. If, however, the cylinder is 
oa! pl have a pec , I Thus, if a cricket ball were spinning about an set spinning, then as soon as the blast strikes against 
But " entific nt « l axis parallel to the line joining the wickets, it would it the beam moves off sideways. It goes off one way 
nomena ted | t swerve in the air; it would, however, break in when the spin is in one direction, and in the opposite 
fer's it nt | f t st one way or the other after striking the ground; if, way when the direction of spin is reversed. The beam 
Th i? t of tl ht of t f ball, treated f1 on the other hand, the ball were spinning about a rotates in the same direction as the cylinder, which 
the p ‘ | fo d the t f tical axis, it would swerve while in the air, but is just what it would do if the cylinder were acted 
ddress deli i} Pr r § . 2... oe ould not break on hitting the ground. If the ball upon by a force in the direction in which its nose 
fa t R | Inst i We quote et ¢ I t were spinning about an axis intermediate between (which, in this case, is the point on the cylinder first 
physicist in } own words these directions, it would both swerve and break struck by the blast) is moving 
I l 1 off t ball t hout Excellent examples of the effect of spin on the “We shall now pass on to the consideration of how 
pin, i " r ild I ila it t flight of a ball in the air are afforded in the game of these forces arise. They arise because when a rotat- 
ng n the absence of nd its pat! ( 1 } a base ball; an expert pitcher, by putting on the ap- ing body is moving through the air the pressure of 
vert | pla t yuld not d ite ther to t ght propriate spins, can make the ball curve either to the air on one side of the body is not the same as that 
r to f und would fall to the grou ifter a the right or to the left, upward or downward; for on the other; the pressures on the two sides do not 
nparat hort car the sideway curves the spin must be about a vertical balance, and thus the body is pushed away from the 
But ag ill hen it 1 es t clu I i axis, for the upward or downward ones about a hori- side where the pressure is greatest. 
rare ca l 1 of spin, and it is spin gives zontal axis “Thus, when a golf ball is moving through the air, 
e interest irlety, and vivacity to t ht of the Before proceeding to the explanation of this effect spinning in the direction shown in Fig. 8, the pres- 
j It is i ts. f he | ivior of of spin, I will describe some experiments which illus- sure on the side ABC, where the velocity due to the 
1 o7 i ball, it is n wl makes the ball trate the point we are considering. As the forces act- spin conspires with that of translation, is greater than 
mat luck i that on the side 
cecut hos ADB, where the 
i! fs Pe re velocity due to 
hich é 2 > ay the spin is in the 
mp i tl fetus; eee ‘ - > Poe opposite direc- 
the 1 m Fie c Fie I tion to that due 
lowed , , * to the translatory 
tist . ra motion of the 
} i and el 4 Pron ball through air. 
- D \ ‘ . 
forms thes Sart " — ty Re t f Esl “It is easy to 
enti is an ale a \ j show by an ex- 
wcrobat ight »- ty a periment that 
th ¥ in an ex em aaa ike: this is the case, 
tr nersault and also that the 
{ f un of gee difference be- 
This Fig x s : —= A tween the pres- 
vie ho ! 4 . - = ~ a 5 a \ ke - “8 ee 
gi in en a 7 ee: aeeert sides o 1e gol 
wror ! i . F . = —._ Fig. XY ball depends upon 
of e tempera *@ Fig X Fig. XI at » ‘ Fig XI the roughness of 
ment golf EE ha ee © an ’ the ball. 
ball, which i in —— — tt re ey - Le “In the instru- 
eatite moat =a » (ip xm <p Fig. XI ment shown in 
prosai f things te 2 : Fig. 9 two golf 
knowi ! in Fito XIX balls, one smooth 
t} uir only on and the _ other 
rule of conduct, P having the or- 
r 


which it obeys Ss i JZ 
with unintelligent , 
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scsi 
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dinary bramble 
markings, are 
mounted on an 








pageants tg. XX Fig XX Fig. XIN Fig XXII Fig EXI¥ 
that of always axis, and can be 
following its THE DYNAMICS OF A GOLF BALL. A SERIES OF PICTURES THAT SHOW WHY GOLF IS NOT AN EASY GAME set in rapid ro- 


nose This rule 
is the key to the behavior of all bal when in the air 
whether they are golf balls, base balls, cricket balls, or 
tennis balls Let us, before entering into the reason 
for this rule, trace out some of its consequences By 
the nose of the ball we mean the point on the ball far 
thest In front. Thus if, as in Fig. 1, C the center of the 
bell ia moving horizontally to the right, A will be the 
nose f the ball: if it is moving horizontally to the 
left, B will te the nose. If it is moving in an inclined 
direction (CP, as in Fig. 2, then A will be the noss 

“Now let the ball have a spin on it about a hori 
zontal axi and suppose the ball is traveling hori 
vontally as in Fig. 3, and that the direction of th 
pin is as in the figure, then the ne { of tl ! is 
meving upward, and ince by our rule the ball trie 
to follow its nose, the ball will rise and the path of 
the ball will be curved as in the dotted line If the 
spin on the ball, still about a horizontal axis, were in 
the opposite direction, as in Fig. 4, then the e A 
of the ball would be moving downward, and as the 
ball ts to follow its nose it will duck dow! rd 
and its path will be like the dotted line in Fig. 4 

Let u ow suppose that the ball is spinning about 
a vertical axis, then if the spin is as in Fis as W 
loo along the direction of the flight of tl Il the 
nose is moving to the right: hence } our rule t ball 
will move off to the right. and its path will res ble 
the dotted line In Fig. 5: in fact, the ball will behave 
like a sliced ball Such a ball, as a matter of fact 
has spin of tl kind about a vertical axis 

If the bal hout tical ax he o 
osite dire t is in Fig. 6. ft ookir t} 
tine of fille} the nose movir t the left. hen< +) 
bail t of ft t left descrit r indi 
cated | the dotte i ! 1 mx l 





ing on the ball depend on the relative motion of the 


ball and the air, they will not be altered by super- 
posing the same velocity on the air and the ball; 
thus, suppose the ball is rushing forward through 
the air with the velocity V, the forces will be the 


superpose on both air and ball a velocity 
of the ball; the effect of 
the center of the ball to rest, but to 
past the ball as a 


same if we 
equal and opposite to that 
this is to reduce 
wind moving 


Thus the forces are the same 


make the air rush 


with the velocity V 
when the ball is moving and the air at rest, or when 
lecture 
ball 


more convenient 


the ball is at rest and the air moving In 
convenient to have the 


much 


experiments it is not 
about the 
keep the 
“The 
Magnus in 
body 
force in the direction in 


flying room; it is 


to ball still and make the air move 
first experiment I 


1852; 


illustrate is one made by 
its object is to show that a rotating 
by a 
which the nose of the body 


moving relatively to the air is acted on 


is moving relatively to its center; the direction of this 
force is thus at right angles both to the direction in 
which 


the axis about 


the center of the body is moving and also tc 
which the body is spinning. For this 
(Fig. 7) is mounted on bearings 
rapidly about a vertical axis; 
the cylinder is attached to one end of the beam B, 
which is weighted at the other end, so that when the 
beam is suspended by a wire it takes up a horizontal 
position 


The 


a cylinder A 


purpose 


o that it can be spun 


beam yields readily to any horizontal force, 


so that if the cylinder is acted on by such a force 


this will be indicated by the motion of the beam. In 
front of the cylinder there is a pipe D, through which 
by an electric 


rotating fan driven motor sends a 


blast of air which can be directed against the cylinder. 


tation by an elec- 
tric motor. An air-blast produced by a fan 
through the pipe B, and can be directed against the 
balls; the instrument is provided with an arrange- 
ment by which the supports of the axis carrying the 
balls can be raised or lowered so as to bring either 
the smooth or the bramble-marked ball opposite to 
the blast. The pressure is measured in the following 
way: LM are two tubes connected with the pressure- 
gage PQ; L and M are placed so that the golf balls 
can just fit in between them; if the pressure of the 
air on the side M of the balls is greater than that of 
the side L, the liquid on the right-hand side Q of the 
pressure-gage will be depressed; if, on the other 
hand, the pressure at LZ is greater than that at M, the 
left-hand side P of the gage will be depressed. 

“TI first show that when the golf balls are not ro- 
tating there is no difference in the pressure on the 
two sides when the blast is directed against the balls; 
you see there is no motion of the liquid in the gage. 
Next I stop the blast and make the golf balls rotate; 
again there is no motion in the gage. Now when the 
golf balls are spinning in the direction indicated in 
Fig. 9 I turn on the blast, the liquid falls on the side 
Q of the gage, rises on the other side. Now I reverse 
the direction of rotation of the balls, and you see the 
motion of the liquid in the gauge is reversed, indicat- 
ing that the high pressure has gone from one side to 
the other. You see that the pressure is higher on the 
side M, where the spin carries this side of the ball into 
the blast, than on L, where the spin tends to carry the 
ball away from the blast. If we could imagine our- 
selves on the golf ball, the wind would be stronger 
on the side M than on L, and it is on the side of the 
strong wind that the pressure is greatest. The case 
when the ball is still and the air moving from right to 


comes 
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left is the same from the dynamical point of view as 
when the air is still and the ball moves from left to 
right; hence we see that the pressure is greatest on the 
side where the spin makes the velocity through the 
air greater than it would be without spin. 


THE SMOOTH BALL AND THE ROUGH. 


“To show the difference between the smooth ball and 
the rough one, I bring the smooth ball opposite the 
blast; there is a difference between the levels of the 
liquid in the two arms of the gage. I now move the 
rough ball into the place previously occupied by the 
smooth one, and the difference of the levels is more 
than doubled, thereby showing that with the same spin 
and speed of air blast the difference of pressure for 
the rough ball is more than twice that for the smooth. 

“We must now go on to consider why the pressure of 
the air on the two sides of the rotating ball should be 
different. The gist of the explanation was given by 
Newton nearly 250 years ago. Writing to Oldenburg 
in 1671 about the dispersion of light, he says, in the 
course of his letter: ‘I remembered that I had often 
seen a tennis ball struck with an oblique racket de- 
scribe such a curved line. For a circular as well as 
progressive motion being communicated to it by that 
stroke, its parts on that side where the motions con- 
spire must press and beat the contiguous air more 
violently, and there excite a reluctancy and reaction 
of air proportionately greater.’ The same explanation 
was given by Magnus, and the mathematical theory of 
the effect is given by Lord Rayleigh in his paper on 
‘The Irregular Flight of a Tennis Ball,’ published in 
the Messenger of Mathematics, vol. vi., p. 14, 1877. 
Lord Rayleigh shows that the force on the ball re- 
sulting from this pressure difference is at right angles 
to the direction of motion of the ball, and also to the 
axis of spin, and that the magnitude of the force is 
proportional to the velocity of the ball multiplied by 
the velocity of spin, multiplied by the sine of the angle 
between the direction of motion of the ball and the 
axis of spin. 

“Let us consider a golf ball (Fig. 10) rotating in a 
current of air flowing past it. The air on the lower 
side of the ball will have its motion checked by the ro- 
tation of the ball, and will thus in the neighborhood 
of the ball move mere slowly than it would do if there 
were no golf ball present, or than it would do if the 
golf ball were there but were not spinning. Thus if we 
consider a stream of air flowing along the channel PQ, 
its velocity when near the ball at Q must be less than 
its velocity when it started at P; there must, then, have 
been pressure acting against the motion of the air as 
it moved from P to Q., i. e., the pressure of the air at 
Q must be greater than at a place like P, which is 
some distance from the ball. Now let us consider the 
other side of the ball; here the spin tends to carry the 
ball in the direction ef the blast of air; if the velocity 
of the surface of the ball is greater than that of the 
blast, the ball will increase the velocity of the blast on 
this side; and if the velocity of the ball is less than 
that of the blast, though it will diminish the velocity of 
the air, it will not do so to so great an extent as on 
the other side of the ball. Thus the increase in pres- 
sure of the air at the top of the ball over that at P, 
if it exists at all, will be less than the increase in pres- 
sure at the bottom of the ball. Thus the pressure at 
the bottom of the ball will be greater than that at the 
top, so that the ball will be acted on by a force tend- 
ing to make it move upward. 

“We have supposed here that the golf ball is at rest, 
and the air rushing past it from right to left; the 
forces are just the same as if the air were at rest, 
and the golf ball rushing through it from left to right. 
As in Fig. 10, such a ball rotating in the direction 
shown in the figure will move upward, i. e., it wiil 
follow its nose. q 

SPINNING AND AIR PRESSURE. 

“The difference between the pressures on the two 
sides of the golf ball is proportional to the velocity of 
the ball multiplied by the velocity of the spin. As the 
spin imparted to the ball by a club with a given loft is 
Proportional to the velocity with which the ball leaves 
the club, the difference of pressure when the ball starts 
is proportional to the square of its initial velocity. 
The difference between the average pressures on the 
two sides cf the ball need only be about one-fifth of 
one per cent of the atmospheric pressure to produce a 
force on the ball greater than its weight. The ball 
leaves the club in a good drive with a velocity suf- 
ficient to produce far greater pressures than this. The 
consequence is that when the ball starts from the 
tee spinning in the direction shown in Fig. 3—this is 
often called underspin—the upward force due to the 
spin is greater than its weight, thus the resultant 
force is upwards, and the ball is repelled from the 
earth instead of being attracted to it. The conse- 
quence is that the path of the ball curves upward 
instead of downwards, which would be its path if it 
had no spin The spinning golf ball ts, in fact, a 
very efficient heavier-than-air flying machine; the lift- 


ing force may be many times the weight of the ball. 

“The path of the golf ball takes very many interest- 
ing forms as the amount of spin changes. We can 
trace all these changes in the arrangement which I 
have here, and which I might call an electric golf 
links. With this apparatus I can subject small parti- 
cles to forces of exactly the same type as those which 
act on a spinning golf ball. These particles start from 
what may be called,the tee A (Fig. 11). This is a 
red-hot piece of platinum with a spot of barium oxide 
upon it; the platinum is connected with an electric 
battery which causes negatively electrified particles to 
fly off the barium and travel down the glass tube in 
which the platinum strip is contained; nearly all the 
air has been exhausted from this tube. These parti 
cles are luminous, so that the path they take is very 
easily observed. We have now got our golf balls off 
from the tee; we must now introduce a vertical force 
to act upon them to correspond to the force of gravity 
on the golf ball. This is easily done by the horizon- 
tal plates BC, which are electrified by connecting them 
with an electric battery; the upper one is electrified 
negatively, hence when one of these particles moves 
between the plates it is exposed to a constant down- 
ward force, quite analogous to the weight of the ball. 
You see now when the particles pass between the plates 
their path has the shape shown in Fig. 12; this is the 
path of a bail without spin. I can imitate the effect 
of spin by exposing the particles while they are mov- 
ing to magnetic force, for the theory of these particles 
shows that when a magnetic force acts upon them it 
produces a mechanical force which is at right angles 
to the direction of motion of the particles, at right 
angles also to the magnetic force, and proportional to 
the product of the velocity of the particles, the mag- 
netic force, and the sine of the angle between them. 
We have seen that the force acting on the golf ball is 
at right angles to the direction in which it is moving 
at right angles to the axis of spin, and proportional to 
the product of the velocity of the ball, the velocity of 
spin, and the sine of the angle between the velocity 
and the axis of spin. Comparing these statements, you 
will see that the force on the particle is of the same 
type as that on the golf ball if the direction of the 
magnetic force is along the axis of spin and the 
magnitude of the force proportional to the velocity of 
spin, and thus if we watch the behavior of these par- 
ticles when under the magnetic force we shall get an 
indication of the behavior of the spinning golf ball. 
Let us first consider the effect of underspin on the 
flight of the ball; in this case the ball is spinning, as 
in Fig. 3, about a horizontal axis at right angles to the 
direction of flight. To imitate this spin I must apply 
a horizontal magnetic force at right angles to the di 
rection of flight of the particles. I can do this by 
means of the electromagnet. I will begin with a weak 
magnetic force, representing a small spin. Observe 
how the path differs from the one when there was no 
magnetic force; the path, to begin with, is flatter, 
though still concave, and the carry is greater than 
before—see Fig. 13a. I now increase the strength of 
the magnetic field, and the carry is still further in- 
creased, Fig. 13b. I increase the spin still further, 
and the initial path becomes convex instead of con 
eave, with a still further increase in carry, Fig. 14. 
Increasing the force still more, and the particle soars 
to a great height, then comes suddenly down, the 
carry now being less than in the previous case (Fig. 
15). This is still a familiar type of the path of the 
golf ball. I now increase the magnetic force still fur 
ther, and now we get a type of flight not to my knowl 
edge ever observed in a golf ball, but which would be. 
produced if we could put on more spin than we are 
able to do at present. There is a kink in the curve, 
and at one part of the path the particle is actually trav 
eling backward (Fig. 16). 
force I get more kinks, and we have a type of drive 
which we have to leave to future generations of golfers 
to realize (Fig. 17). 

“By increasing the strength of the magnetic field 
I can make the curvature so great that the particles 
fly back behind the tee, as in Fig. 18. 

“Though the kinks shown in Fig. 15 have never, so 
far as I am aware, been observed on a golf links, it is 
quite easy to produce them if we use very light balls 
I have here a ball made of very thin India rubber 
of the kind used for toy balloons, filled with air, and 
weighing very little more than the air it displaces; 
on striking this with the hand, so as to put underspin 
upon it, it describes a loop, as in Fig. 16. 

“Striking the ball so as to make it spin about a 
vertical axis, causes it to move off with a most ex- 
aggerated slice when its nose is moving to the right 
looking at it from the tee, and with an equally pro- 
nounced pull when its nose is moving to the left. 

“The general effect of wind upon the motion of a 
spinning ball can easily be deduced from the principles 
already discussed. Take, first, the case of a head- 
wind. This wind increases the relative velocity of the 
ball with respect to the air; since the force due to the 


Increasing the magnetic 


spin is proportional to this velocity, the wind increases 
this force, so that the effects due to spin are more pro- 
nounced when there is a head-wind than on a calm 
day. All golfers must have had only too many oppor 
tunities of noticing this. 

“Let us now consider the effect of a cross-wind. 
Suppose the wind is blowing from left to right, then, 
if the ball ig pulled, it will be rotating in the direction 
shown in Fig. 19; the rules we found for the effect of 
rotation on the difference of pressure on the two sides 
of a ball in a blast of air show that in this case the 
pressure on the front half of the bali will be greater 
than that on the rear half, and thus tend to stop the 
flight of the ball. If, however, the spin was that for 
slice, the pressure on the rear half would be greater 
than the pressure in front, so that the difference in 
pressure would tend to push on the ball and make it 
travel further than it otherwise would. The moral of 
this is that if the wind is coming from the left we 
should play up into the wind and slice the ball, while 
if it is coming from the right we should play up into 
it and pull the ball. ; 

HOW THE BALL GETS ITS SPIN. 

“T have not space for more than a few words as to 
how the ball acquires the spin from the club. But if 
you grasp the principle that the action between the 
club and the ball depends only on their relative mo 
tion, and that it is the same whether we have the ba!! 
fixed and move the club or have the club fixed and pro- 
ject the ball against it, the main features are very 
easily understood. 

“Suppose Fig. 20 represents the section of the head 
of a lofted club moving horizontally forward from 
right to left, the effect of the impact will be the same 
as if the club were at rest and the ball were shot 
against it horizontally from left to right Evidently, 
however, in this case the ball would tend to roil up 
the face, and would thifs get spin about a horizontal 
axis in the direction shown in the figure; this is un 
derspin, and produces the upward force which tends to 
increase the carry of the ball. 

“Suppose, now, the face of the club is not square ‘to 
its direction of motion, but that, looking down on the 
club, its line of motien when it strikes the ball is along 
PQ (Fig. 21), such a motion as would be produced if 
the arms were pulled in at the end of the stroke, the 
effect of the impact now will be the same as if the club 
were at rest and the ball projected along R&S, the. ball 
will endeavor to roll along the face away from the 


_ striker; it will spin in the direction shown in the 


figure about a vertical axis. This, as we have seen, 
is the spin which produces a slice. The same spin 
would be produced if the motion of the club were 
along LM and the face turned so as to be in the 
position shown in Fig. 22, i. e., heel in front of toe 

“If the motion and position of the club were as in 
Figs. 23 and 24, instead of as in Figs. 21 and 22, the 
same consideration would show that the spin would 
be that possessed by a pulled ball.” 


Nova Sagittarii, No. 3 

fen following statement of the results of her obser 
vations is published in a circular issued by Harvard 
College Observatory by Miss Cannon, the discoverer of 
the new star “Nova 3” in Stagittarius 
“Nova Sagittarii, No. 3, was found while examin- 
ing a plate taken at Arequipa on September 6th, 1899 
As is customary with 
variable star is found, a num 


with the one-inch Cooke lens 
the writer, when a new 
ber of photographs taken in different years were ex 
amined to determine something «f the character of 
the variation The peculiar neture of the tight 
curve was soon evident An examination was thers 
fore made of a large number of photographs taken 
1889, and September 3rd, 1910 


twenty-seven 


between June 7th, 


The object is visible on photographs 
taken with six different telescopes, between August 
10eh, 1899, and October 3rd, 1961. It is not seen on 
112 other photographs, including three in 1889, one 
in 1890, two in 1891, five in 1893, nine in 1895, eight 
in 1896, three in 1897, two in 1898, fifteen in 1902, 
eight in 1903, ten in 1904, seven in 1905, eight in 
1906, nine in 1907, eight in 1908, sever in 1908, and 
seven in 1910. 

“Although no spectrum of this star was obtained, 
the suddenness of the outburst, and the form of the 
light curve, leave no doubt as to the character of the 
object. The star is not visible on photographs taken 
August Sth, 6th, 7th, and 9th, 1899. On the plate 
taken August 9th, 1899, G.M.T. 14h. 24m. an adjacent 
star of magnitude 11.4 is present, but there is no 
trace of the Nova. The plate taken the next evening. 
August 10th, 1899, G.M.T. 12h. 28m., shows the new 
star at full brightness. On August 23rd, the magni 
tude was about the same, and it appears probable 
that it may have been brighter during the interval 
between August 10th and August 23rd. The light 
faded rapidly at first but was nearly stationary and 
of magnitude 12.0 from April to July, 1900. It then 
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i decreased slow and was magnitude 13.3 on October cathode particle in a magnetic field, the trajectories rays, the drapery is 170 miles wide and 238 feet thick 

; ird. 190 Since that time, it has not been seen, un of electric corpuscles manating from the sun, as The theory also explains the remarkable phenomenon 

; les that the faint object on the Bruce affected by the eart regarded as an elementary mag of multiple draperies, illustrated in Fig. 6.” 

: plate entical with the Nova net A model representing a bundle of such traje¢ 

} tories, or rays, is shown in Fig. 4 ; 

What Produces the Aurora Borealis ? “The particles, deflected from their rectilinear The Cause of Squint 

j VERY interesting paper on this subject was course by the earth's magnetic influence, sweep T is a matter of common knowledge that the affec 

; A ead before the Congress of Mathematics at Rom: round the earth and strike it, or its atmosphere, in iion of sight popularly described as a squint, and 

to Deak | eanuenne We quote here the most essen technically termed “strabismus,” can frequently be 

Ri tial - ® tein Menten remedied by surgical measures. It is also fairly well 

: 'n 1896 Birkeland discovered that cathode rays are known that the operation does not always give such 

i} seeested and converned toward the pole of a ver) complete success as might be desired. The under 

: po enet Fig ' | result, which, as lying reason for the occasional failures, and the entire 

rt ake cech tides rationale of the medical and surgical treatment of the 

if shown, is in per disorder, are, however, less generally understood. The 
font accordance subject has been lucidly discussed by Prof. Biel | 
with the mathe schowski in Die Umschau. Strabismus may have its 
matical theory of cause in a variety of circumstances, and the treatment 


proper for be quite unadapted to an- 


other. The matter is simplest 


one case may 


the motion of an 
when the cause of the 








electri corpuscle 








TE ae ee 


in a magnetic field, trouble is purely mechanical, and resides in the 
| led Birkeland to Fig. 4.—Model representing cathode rays deflected by ™Scles of the eyeball, which are abnormal in their 
form a fertile the earth. relative development These are the cases readily 
theory of thé amenable to surgical treatment, and if failure results 
origin of the au- ilmost every part of a ring encircling the pole. This fom an operation in a simple case of this kind, it 
rora_ borealis In explains the production of auroras at night when the ™ay be due .o lack of skill on the part of the surgeon t 
i the same year sun is on the opposite side of the earth. In general, But strabismus may occur through entirely different i 
i the paths of the particles are not plane curves, butare Causes When we fix our gaze upon any comparatively ' 


Birkeland, after 
near object, our eyes must undergo two adjustments 





citing Paulsen's curves of three dimensions, as appears more clearly 

hypothesis that the from the model shown in Fig Owing to the com First so-called “accommodation” is called irto piey, 
aurora borealis ig parative smallness of the earth and the fact that whereby the lens of the eye is modified to correspoad 
due to phosphores the sun’s angular distance from the terrestrial mag to the distance of the object from the eye so thar 


I 


the retine. 








a sharply focused image is formed upon 





only those par 


given But at the same time it 


air netic equator never exceeds 35 deg., 


ticles that are 


cence of the 
projected from the sun, at any is necessary for the two eyes 





Fig. 1. -Cathode rays converged caused by cathode 
by a magnet. rays coming from’ time, in or approximately in certain definite direc to assume the right position of “convergence,” such 
the highest atmos tions, reach the earth or its atmosphere Hence the that the two images of the object looked at may ap 
pheris rata, announced his conclusion that these theoretical auroral zones are limited to rings encir pear upon corresponding portions of the retina of the 
‘ originate outside the atmosphere, are produced cling the earth’s magnetic poles, in positions which right and the left eye. Now the nervous mechanism 
in some way by the sun, and are absorbed principally Closely correspond to the observed belts of maximum which controls these adjustments is such that there 
it the terrestrial magnetic pol frequency of is a direct relation between the two actions. Hence 
Birkeland has since conducted three expeditions to ®Uroras if a person's accommodation is abnormal, as in far- 
the Arctic for the purpose of studying the aurora and “Let us now sighted or short-sighted individuals, a condition of 
the magnet erturbations, and has performed some COMsider a very 
remarkable experiments which give support to his arrow pencil ' 
theo of cathode or a by A 
Fig i ral in experiment in which a mag other — electri \ A : P 
cal rays eman- \ / \8 : \ 


ao 
OO® 





ating from a 


single point of 


\ S fh 


the sun in di 














rections near- 

ly parallel to } 1 Fig. 2 Fig 

one . of the Fig. |.—Normal eyes viewing a moderately distant object. Fig. 2, 
definite direc- Fig. 5.—Model representing cathode Normal eyes viewing a near object. Fig. 3.— Far-sighted 


tions men- rays deflected by the earth. viewing a moderateiy distant object, and squint induced 
owing to abnormal convergence required 


tioned abov 


The theory shows that these rays, after entering the 














earth's atmosphere, will form helices about a line of accommodation which should normally be associated 
magnetic force. The result will be a typical auroral with comparatively high convergence, as in looking 





“ray” or “streamer,” the thickness of which will vary, at a near object. now becomes necessary in viewing 









































Fig. 2. Magnetic sphere in cathode rays. according to the character of the original solar rays, an object at a far distance. The result is that the 
nitieed Suhive, denmteciinn the earth. and canted agg nog ‘vanced ped cocgga rays to several miles for eyes are made to ote as if med were viewing . 
vith phosphorescent barium platino-cyanide, became “rg the point at eemeiien Ot Ob eit toe te yrs et. or in « = — 7 is * ne | 
surrounded with a luminous ring when it was sus 2 , ins gee seg squint produced. These relations are most readily ; 
pended in a stream of cathode rays. With a very shifted slightly, the resultant auroral ray will be understood by reference to the accompanying diagram. 
small and very highly magnetized sphere, two ial shifted correspondingly, and its displacement can be A person with normal sight, fixing his gaze on some 
nous rings, encircling the magnetic poles and corre calculated from the mathematical theory Hence it IS object A (Fig. 1) receives upon corresponding por- 
sponding to the belts of maximum frequency of possible to determine by calculation the entire region tions of the retinas of his two eyes a clear image of A. 
aurora vere obtained (Fig. 3) of the stmesphere thet is hit by corpuscles emanat The conditions are much the same when he views a 

‘“Sesermer has developed the mathemetica! theery ing from any given area of the sun's surface. The near object B, except that now the axes of his eyes 
j converge more closely (Fig. 2). A far-sighted person, 
however, looking at A (Fig. 3) has to accommodate 
his lenses to the same extent as the normal eye 
in looking at B. With this strong accommoda- 
tion effort there is associated such a high convergence 
of the axes of the eyes, that he can view A only 
with one eye, while the other eye necessarily looks 
across the line of vision of the first; there is @ 
squint produced, and the images on the retinas of the 
two eyes do not properly correspond It is quite 
obvious that surgical intervention, which consists in 
weakening the pull of certain of the muscles, is quite 
out of place here. Such an operation may for a time i ; 
a measure remedy the inward squint accompanying 
the viewing of a near-by object, but will tend to 
introduce in its place an outward squint under ordi- 
Fig. 6.—Auroral draperies. nary conditions. The remedy would be worse than 
the disease. The proper treatment in such a case 
Fig. 3. Strongly magnetized sphere surrounded by two result gives a very natural explanation of the peculiar is to prescribe proper eyeglasses for the patient 
luminous rings in cathode rays. and beautiful phenomena called auroral draperies, There is a third type of strabismus, which is due 
which are illustrated in Fig. 6. The calculation shows to nervous disorders. Here also surgical treatment 
nomenon, and, in a series of researches ex that for certain positions of the emanating surface would be quite out of place, and, if applied, may lead 
tended over four years and involving more than 5, with respect to the magnetic axis a pencil of rays of to very undesirable and unpleasant results, which, it 
060 hou f putation by himself and his originally circular cross section is enormously ex- is true, can usually be rectified by a second operation : 
sai I | results which explain the tended, in a direction perpendicular to the magnetic if by this time the patient has not lost his confidence ' 
le ul pl mena ot ed by Birkeland and many axis, as it approaches the earth, so that within the in his medical adviser 
of tl cl ’ istic fe es of auroras and mag atmosphere it forms a very wide and thin sheet of The subject presents some rather complex problems, 
ne batior auroral drapery. For example, in a special case, in and the patient who values his eyesight will take care 
t ish ted essentially in determin which the emanating surface is assumed to extend to put his case into the hands of a thoroughly compe 
f I verning the motion of a 3 minutes of an arc parallel to the earth’s magnetic tent physician, 
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An Electric Recording Rifle Range Target 


By the 


N ILITARY circles in Europe have been recently 
4 deeply interested in a new electric recording 
target suitable for rifle ranges, that has been perfected 
by an Australian inventor, Mr. S. A. M. Rose, with 
which demonstrations were recently carried out in 
London. The remarkable strides that have been made 
in the range and speed of firing in service rifles have 


i 




















Scenic recording target for moving objects. Bull’s eye 
swung down. 


necessitated an improved form of target and better 
methods for recording the shots To this end several 
automatically recording targets have been devised, 

it they have not proved completely satisfactory, it 
having been found impossible to indicate with the 
requisite accuracy the precise location of every shot 
hole in the target In this direction the new appa- 
ratus is a distinct improvement, for it gives infallibly 
the actual point where the shot has hit the target, 
and where extremely accurate shooting is demanded, 
has proved far superior to any system yet devised. 

The apparatus can be applied with equal facility to 
any desired range, whether it be an indoor range 
where miniature rifles are used, or an outdoor range 
varying from 25 to 2,000 yards. It can be used either 
with a stationary bull's eye target or with a moving 
target. In this latter instance its utility is enhanced, 
inasmuch as it not only shows the 


‘hits,” but the “misses” as well, so that 


English Correspondent of the Scientific American 


the object target. Small electric motors serve to 
operate the rollers, and on short-range targets this 
movement is mechanically transmitted, on a reduced 
scale, to the carriage of the pointer in the indicator, 
the pointer moving horizontally across the face of the 
reproducer at a speed, and for a distance, corre- 
sponding to the movement of the paper perforated by 
the bullet across the face of the object target. This 
gives the horizontal position of the bullet hole on 
either side of the bull’s eye. The vertical position of 
the bullet hole is determined by the vertical row of 
fingers F', as already explained. The fingers are set 
close together like the teeth of a comb, and when 
making a contact through the bullet hole, establish a 
circuit, through a small continuous resistance, which 
varies according to the position of the finger, as the 
apparatus is calibrated, each successive finger being 
connected to a higher resistance than the one im- 
mediately below. The result is that the pointer on 
the indicator is moved vertically, and reproduces the 
correct elevation of the bullet hole on the target rela 
tive to the bull’s eye. This ingenious combination of 
horizontal mechanical and vertical electrical move- 
ments insures the possibility of giving two hundred 
position indications per square inch. 

If a card is placed in front of the object target, and 
a transparent facsimile in a corresponding position in 
front of the reproducer, accurate indications of the 
hits are secured In such cases the object target is 
stationary. This is the practice generally adopted; 
but if the object be printed on the paper of the 
target, the latter can be fired at while in motion, and 
the hit be faithfully shown on the reproducer. Life 
like conditions can be reproduced by depicting a 
scenic view across which the figure of a man or other 
object printed on the moving paper is caused to move, 
there being an aperture in the outer covering through 
On the indi- 
cator screen a facsimile of the man is provided, and 
the results of the shots fired at the moving target 


which the moving object can be seen. 


are indicated on the reproducer, as well as all “misses” 
—complete information as to his skill which the 
marksman has hitherto been unable to obtain. 

The roll of paper is punched at regular intervals 
with gage marks, through which contact is made to 
bring the machine at rest and return the pointer of 
the reproducer to “zero.” 

In the diagram the pointer is in the gage hole, 
and the current is flowing from the + main 
through the lamp L, illuminating the reproducer, and 


the adjustable potentiometer M to earth, and in par- 
allel with this, going to earth through the contact 
finger F, it passes through the reproducer D to the 
cutout N, which cuts off the current from the mag 
netic driving clutch C. If the short-circuiting key 0 be 
pressed, the current is cut off from the ecntout, and 
the armature returning, establishes the clutch circuit 























ee 


Arrangement of target apparatus and reproducer. 


starting the mechanism and removing the perforation 
from the contact finger F', after which the key may be 
released, and if no shot has been fired, the machine 
runs until the next gage hole is reached, by which 
time the pointer of the indicator has traveled across 
the reproducer screen, released itself, and has r¢ 
turned automatically to zero. A shot is fired, the 
short-circuiting key is depressed momentarily, and 
the machine immediately starts up, the paper t 

ing until the bullet hole comes beneath tl cor 
fingers. Another pressure of the short-circuiting key 
causes the paper to continue its trave! until brought 
to a stop by the next gage hole. 

To start the apparatus, it is only necessary to in 
sert a plug in a lamp socket and then to switch on 
There is a shunt P across the clutch coil: # is th 
target illuminating lamp, S the motor driving the 
paper, H the reserve roll of the paper, 
I the speed roller from which the speed 





a reliable idea of a rifleman’s marks- 
manship can be instantly determined. 
Simplicity is another outstanding fea- 
ture, only three wires being necessary 

The accompanying illustrations ex 
plain the design and operation of the 
apparatus The object target shown 
comprises a frame at the back of which 
are set up vertical rollers carrying a 
drum of paper or other material which 
is wound from one roller to the other 
The front of the frame is sheathed with 
armor plate having a square opening 


which leaves the paper exposed. A sec 











of the traveling paper and pointer of thé 
reproducer are controlled, A the recei 

ing roller for used paper, EL'L” con 
necting wires, U a belt driving the rr 
producer mechanism, and V a aliding 
contact maker to adjust the voltage oi 
the reproducer circuit. The target can 
be instantly changed from dummy 
buli’s eye to motion working, since the 
card is carried on a rod; and can be 
turned down out of the way for moving 
target firing. The used paper can be re 

tained as a permanent record, such as 


of shooting competitions, and in case of 








tion of paper is run across this space 
for each shot in ordinary bull’s eye 
firing, being wound up on the second 


roller after each round, 


The reproducer placed beside Rear view of target, showing 
the marksman. 


paper rolls. 


dispute the results of firing can lx 
easily checked or investigated 
The applications of the system ar 


possible through a very extensive field 





The hole B in the diagram is caused 
by the passage of the bullet through 
the paper. In the course of being 
wound up the paper passes under a row 
of contact fingers F, and the perfora- 
tion permits one or more of the fingers 
to drop through, making contact. The 
electric cireuit thus established im 


mediately disconnects a clutch C, which 


stops the rollers, and the position of 
the bullet hole is instantly indicated on 
the reproducer located beside’ the 
marksman at the firing line. He can 
thus instantly ascertain the effect of 


hi hot 
7 reproducer is a_ transparent 
plica of the object target, having be- 
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In long-range use the horizonta! 

ment of the pointer on the reproducer is 
electrical, and the expense of a marker 
would be saved. The. apparatus is sits 
ple in design and operation, the liability 
of breakdown remote, and the operat 
ing cost, confined to current and paper 
of a trifling character. Military ex- 
perts who have seen the apparatus in 
practical use in England have ex 
pressed complete satisfaction with the 
infallible accuracy it provides 


Oil-Cement Concrete 

N important investigative work dur 

+X ing last year was the developmen 
of an oil-cement concrete, and from + 


sults obtained the experiments indicat 
that it would be practical to use this 
material for floors, cellars, foundation 








hind a permanent magnet milli-am- 
peremeter D, the pointer of which, 
f arries on its tip @ a small white 
d resenting the bullet hole. When 
the roducer is electrically energized 
fron e object target, this small white 


es to rest in a position exactly 
co! ponding to that of the hole in 


Shooting gallery fitted with targets recording the hits adjacent to the marksmen. 


THE ANNUNCIATOR APPLIED TO TARGET PRACTICE 





walls, tanks, silos, manure pits, and sim 
iliar construction, where strength, sol 
idity. and waterproof qualities are re- 
quired. 
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Experiments on Light 
By Sydney W. Ashe 

+ Unowr Watrer.—An attractive experiment pe 
4 formed 'n a darkened room is that of making an 
under water I'wo carbon electrodes are used, on: 
a rod, the other a piece of flat carbon, which may rest 
in the bottom of the dish. The dish is filled with 
water, and a circuit formed con 
“Wii * sisting of a 120-volt direct-cur 
Be “a rent source of supply, the carbon 
electrode in 


rod as positive 


t 


series with an adjustable resist 


ance, and the submerged flat 


carbon electrode connected to 





the negative source Upon 


Fig 1 Are under bringing the electrodes together 


water. and then separating them, ar 

are will be formed for an instant 

inder the water Care should be taken not to al 

yw the are to be formed too long, or it may break th« 
lass receptacie 

Paiscierne® or THe Om Switcn If Kerosene oil be 


uted .or water in the previous experiment, the 
are will be quickly extinguished as soon as it tends to 
orm For this 
the arc is used to advantage in modern 


reason, this principle of the oil ex 








oil switches used in central station operation High 
potential currents of several thousand kilowatts may 
be interrupted in a small compartment, due to the 
smothering action of the oil, which occurs when the 
Where 
the same thing is attempted in air with an air switch, 


alternating current is passing through zero 
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Fig. 2.—Experiment in visual acuity. 


arcs sometimes 12 feet in length are formed when the 
air switch is opened 

Evrect or A Foreign Licur in THe Fiery or Vision 

The effect of a foreign light in the field of vision on 
visual acuity may be readily shown by means of a 
home-made Mellen’s chart A Mellen’s chart is one 
containing a large number of letters in different rows, 
each row containing letters slightly larger than the 
previous one Opposite each row of letters is placed a 
number, which indicates the distance at which the 
normal eye should be able to distinguish the series of 
letiers Cut from an old calender or a magazine a 
series of letters of various sizes, and mount them upon 
a white card with an unglazed finish. Fasten the card 
to the wall in a darkened room, and place a candle on 


a table with the same height as the letters, so that ii 





Brass- - P 
lube 


Fig. 3. Elements of a flicker photemeter. 


can be moved at various distances from the letters. 
This will vary the intensity of the illumination upon 
tie 


intensity varying inversely as the 


ters, the 
wuare Of the distance. When the candle is 1 foot from 
the letters, the illumination will be 1 foot candle; 
when it is 2 feet, the illumination will be 1/2* or 1/4 
of a foot candle. The candle-power divided by the dis 
tance squared gives the illuminating value. The candle 
should have a black card placed behind it, so that the 
light will be sereened from the eve of the observer 
To one side of the chart is placed another candle, 
unscreened, which may be used when occasion arises 


tandard cand! aced at 1 foot from the 


hart in a darkened room, the observer should gradu- 
ally approach the chart until he is able to just dis- 
tinguish the letter. This final distance of the observer 
rom the chart should be noted, and the experiment 
repeated about ten times, and the average distance 
from the screen noted. The observer should remain in 
the room about fifteen minutes before taking observa- 
tions, so that the eye will have sufficient time to be- 
come accommodated. The foreign light to one side of 
he chart, about 1 foot’s distance, placed so that it will 
not add additional illumination to the chart, should 
then he lighted, and the experiment repeated. It will 
be found that it is necessary for the observer to ap- 


rroach the chart much closer in order to be able to 
read the same letter with the standard candle placed 

at the same distance. The foreign light in the field 

of vision decreases the observer's ability to read about 
» per cent. 

During re- 

cent years, the ficker photometer has become recog- 


=" fo 


Fig. 4.—Hood and 


screen. 


How To Buitp A Fucker PHOTOMETER 


+ - 








Fig. 5.—Motor 
connections. 


iized as the standard method of comparing lights dif 
fering in color. Such a photometer is quite easy to 
build Procure from an oculistea 10-deg. glass prism, 
1, Fig. 3. This will cost from 30 to 60 cents. Mount 
this prism in the end of a %-inch brass tube B, 2 
inches long, and mount a small pulley on the tube. 
The tube should then be supported in two bearings D, 
so that it can be rotated. If a lathe is handy, a groove 
(’ may be let in the tube in two places, and mounted 
in two supports D, as in the illustrations. A small dia- 
phragm containing a \-inch hole should be mounted in 
the opposite end of the rotating tube. A plaster of 
Paris wedge FE of 60 deg. should then be made, or it 
may be made from thin pieces of board. The point of 
this wedge may be mounted opposite one end of the 
brass tube—the end containing the 10-deg. prism. This 
whole apparatus may be mounted in a light-tight box 
containing two apertures, opposite which are placed 
the two lights to be compared. The observer places 
one eye in line with the rotating prism, so that he can 
look through the tube, and see first one side of the 
wedge and then the other as the prism turns. The 
observer's eyes may be shielded from foreign light by 
means of a hood @ of leather, which is fastened to 
the photometer box. Two light screens H should be 
mounted opposite each of the circular openings in the 
box, so as to screen off any reflected light. The rotat- 
ing tube may be driven by any form of motive power. 
If a small shunt motor is used, operating on a direct- 
current source of supply, the field may be connected 
directly to the source of supply, and the armature 


Standard Movable lamp Median line 
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Fig. 7.— Record 
sheet. 








Fig. 6.—Arrangement of the 
photometer. 


shunted from a series resistance, which ‘s connected 
This produces a variable 
One of the lamps to be 


directly across the mains 

speed of quite a large range 
compared is a standard lamp, which is fixed at a given 
distance, say 100 centimeters, from the photometer 
box opposite one of the openings. The other lamp 
should be movable, and attached to a sliding stick. 
Opposite the center of the photometer box should be 
a spring contact point. Pressing this point down when 
a balance is made will punch a small hole in a paper 
fastened to the movable rod. Ten settings should be 
made, and the median point located. In locating the 
median point, count from either the right or the left, 
and mark an arrow between the fiftL and the sixth 
point Remove the thumb tacks, and then insert 
another piece of paper in position. To operate the 
photometer, see that the standard lamp and the lamp 
under test are operating upon a constant voltage of 
the required value, Place the standard lamp at a dis- 
tance of 100 centimeters from the photometer zero, 
and start the motor operating, which will rotate the 
photometer observation tube. If the speed be very 
slow, and if the two lamps are illuminating the wedge 
with different intensities, the observer will see first 
one circular field of one intensity and then another 
circular field of another intensity. Where two lights 
of different color, such as a blue and a green, are 
being compared, the observer will see first a green 
field and then a red field. The speed of the motor 
should be increased until about seven flickers a second 
are perceivable. The movable rod should then be ad- 
justed until the flicker disappears. When this adjust- 
ment has been made, a hole should be punched in the 
paper on the movable rod. If the motor switch be 


opened so that the tube may be rotated by turning the 
belt, it is possible to turn the tube so that both sides 
of the plaster of Paris wedge are visible at the same 
time. Adjustments may then be made, using the photo- 
meter as an equality of brightness photometer. If a 
wedge of wood is used, pieces of print may be mounted 
upon each side, and the movable bar adjusted until 
the type may be read with the same clearness on both 
sides. With these various arrangements of the photo- 
meter, it is possible to compare the three principal 
methods of comparing light intensities—the flicker 
method, the direct comparison method, and the acuity 
method. It will be interesting in this connection to 
note two things—first, that the median of the readings 
for each method will not coincide, and second, with 
the flicker method the individual readings will be 
closer together. 


A Simple and Adaptable Form of Electrical 
Contact 
By W. P. White 

N ninety-nine cases out of a hundred, the most 

effective electrical contact is one where the pres- 
sure is given by a spring In eighty-nine cases, per- 
haps, out of a hundred, the most convenient electrical 
contact also can be obtained by the use of a spring. 
The familiar binding post is an admirable device; 
it is simple, cheap, and compact; but it has disad- 
vantages For instance, as a rule, any one binding 
post will seldom hold all sizes of wire. Binding posts 
often tend to break or deform the wires which are 
clamped in them. And, worse than this, wires are 
apt to work loose from binding posts, so that consider- 
able vigilance is often required to prevent errors 
from loose contacts. Another disadvantage is the 
loss of time where contacts have to be often changed 
or readjusted. If a device can be found which per- 
mits contacts to be made by a single motion, and 
at the same time has in other respects the main 
advantages of the binding post, the binding post 
would certainly be inferior in comparison. 

Such a contact is possible; it is free from all the 
above disadvantages, and is actually cheaper than 
the binding post. It can easily be made of a strip 





o ————— 


An efficient contact clip. 


or tongue of thin sheet copper (or brass) inserted 
into one of the common wooden spring clothespins, 
as in the accompanying engraving. The resulting 
“clamp contact” will take hold or let go instantly, 
and yet, if desired, it will hold indefinitely without 
danger of imperfect contact. It will hold anything, 
fine or coarse, round, flat, or irregular, that is not 
too big to enter its jaws. It costs less than. half a 
cent, and calls for no other tool than a pair of 
shears. 

But while this device should prove a boon to the 
electrician who is cultivating his subject on slender 
financial resources, it is anything but a toy. It allows 
both contact pieces to be made of soft copper, so that, 
if copper wires are employed, as usual, no different 
metal is introduced into the circuit by the contact. 
This favors freedom from thermo-electric electromo- 
tive forces; moreover, such freedom is also favored 
by having the contact made between thin strips of 
metal, which quickly come to a common temperature. 
As a result, this form of connector is rapidly coming 
into use in the most delicate and refined measure- 
ments 

The resistance of such a contact is surprisingly 
low (0.0002 ohm when clean, or about the same as 
in the best dial switches); of course, some atten- 
tion must be given to cleanliness, but no more than 
with most other types of contact. 

If two copper strips, separated by a wider strip 
of celluloid, are shoved into the same clamp, a two- 
pole contact is obtained. This can be quickly 
clamped on a two-pole contact point made of two 
other similar copper strips similarly separated by 
sheet celluloid. If the leads are not too stiff and 
short, the whole can easily be used as a commutator, 
without any further alteration. Connections are re- 
versed by simply turning the clamp through 180 deg. 

An even quicker commutator can be secured by a 
slight change in the contact point,- which now con- 
sists of two U-shaped pieces of sheet copper. These 
pass through the celluloid, so that the strip which 
is in front of the celluloid at one end is behind it at 
the other, and conversely; the commutation then 
requires mereiy sliding the clamp along. 

If two clamps are fastened together, side by side, 
as by screwing them to a short strip of wood, they 
can both be opened by a single motion. 

The above suggestions suppose a flexible connec- 
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tion to the clamp. This can be avoided (for instance) 
in a single contact by arranging to clamp a single, 
bent copper strip so as to join two stationary strips, 
which are insulated from each other by celluloid. 
The clothespin used to give a 
simple arrangement for iuserting one ammeter suc- 
cessively into several different without in- 
At the point where the insertion 


contact has been 
circuits 
terrupting current. 
is to be made, two copper strips run down into the 
clamp, insulated from each other by celluloid except 
at the end, where they are usually in contact, closing 
the circuit The ammeter leads terminate in two 
copper strips, which run on the opposite sides of a 
wooden wedge. When this wedge is forced into the 
jaws of any one of the clamps, the original contact 
is broken, but not till after the ammeter is 
break, so that the 


there 
connected to 
current is not interrupted. 


both sides of the 


A Magnetic Snake 
By Chancy W. Nieman 
VERY interesting and beautiful experiment for 
L the home laboratory, and one which shows in a 
very striking way the relation between electricity 
and magnetism, is the magnetic snake. All the prepa- 
ration necessary for this experiment is a bar magnet, 
a few batteries of any form, and a small amount of 
very simple construction 
A few strands of tinsel, 
such as is so much in evi- 
dence at Christmas time, 
are braided together to a 
very flexible electric con- 
clearly 
in the accompanying illus- 
The ends are at- 


It is made as follows 


ductor, as shown 


tration. 
tached to two screw eyes, 
which are screwed into the 
support. A _ bar 
magnet is fixed by its mid- 
Wires from 
a few dry cells are con- 


wooden 





dle as shown. 





nected to the two screw 
It is best to have a 
reversing switch, so that 


eyes. 


the direction of the cur- 
rent through the tinsel can 
When the 
current is turned on, the 
“snake” will act like a live 
boa constrictor, coiling it- 
self with great suddenness 


be changed. 





and velocity around the 
unsuspecting bar magnet. 
Ww Upon reversing the current 
it will quickly uncoil itself, 
and writhe around until it 
is tightly wrapped up in the opposite direction. If the 
magnet is not painted about the middle, a layer of 
paper should be put around it to keep it from short- 
circuiting the tinsel. 











A magnetic snake. 


The direction in which the snake wraps itself is 
the same as that in which a piece of wire would have 
with the 


to be wrapped to make an- electro-magnet 


poles at the same ends as the poles of the bar magnet. 


How to Make an Insulated Thumbscrew 
st AKE a small pill-box, the size of the required 

head. Fill it with hot (black pre- 
ferred), then while still soft, place the head of the bolt 
A piece of bent 
tin may first be soldered to the head of the bolt to give 


sealing wax 
or screw in it, and allow it to cool. 
the wax a good grip. When cool, the paper box may 
be washed off and the wax touched up with a hot 
knife blade. Milling may be put around the edge in 


the same way. 


A Sensitive Relay tor Wireless Telegraphy 
By E. H. Williamson, Jr. 

T is probable that the majority of amateur wireless 

telegraphers are in the habit of sitting by their re- 
ceiving apparatus with the telephone receivers over their 
ears waiting for the buzz which indicates that “some- 
thing” is coming in from the aerial. It is also probable 
that many of them have gotten very tired of sitting 
there listening for long periods and have removed the 
silent phones just as a message has started to come in. 
Being in this class myself, I started experimenting to 
see if there was not some method by which the incom- 
ing Hertzian wave would either register itself, or at 
least give a signal which would be audible without the 
necessity of keeping the ‘phones to the ears. Several 
devices were tried without success, and finally the one 
described in this article was built, which gave a rea- 
sonable degree of satisfaction when carefully adjusted. 

The principle involved was very simple, namely, to 
increase the minute motion of the telephone receiver 
diaphragm by a system of levers, so that a local circuit 


could be closed and broken simultaneously with the 
movement of the diaphragm. 

The relay was made as follows: A hard wood base, 
eight inches long by three inches wide, was made, 
these dimensions being convenient but not necessarily 
to be adhered to. Across the ends two strips were 
screwed to raise it one-fourth of an inch. An ordinary 
“watch case” double pole telephone receiver was wound 
to about 250 ohms resistance with No. 38 S.S.C. copper 
wire. This was set at the right-hand side of the base 
one inch from the end, the ring projecting from the 
receiver being clamped between two strips of wood 
through which a screw was driven into the base, hold- 
ing the receiver immovable. A strip of one-sixteenth 
of an inch brass one-half of an inch wide and three 
and one-half inches long was bent over for one inch, 
at right angles and a U-shaped strip of thinner brass 
soldered to the bent arm so as to project downward. 
A notch was then filed centrally at the bottom of each 
leg of the U, and the standard was screwed vertically 
at the end of the base board. The photograph shows 
the idea clearly. A lever arm was made from 
a piece of three-sixteenths of an inch square brass 
bar three inches long, a long thin brass pin being 
soldered across one end, so as to rest in the notches 
of the U, to form a pivot for the lever. This bar 
was drilled and tapped for a 4-32 machine screw at 
a point one and one-half inches from the pivot, so 
that the screw would be over the center of the dia- 
phragm. A one-inch machine screw was then driven 
through the square bar until it rested on the dia- 
phragm, and held the lever parallel with the base. A 
piece of No. 1 copper wire eight inches long was 
then soldered to the left-hand end of the bar, making 
the total length eleven inches. The motion of the 
diaphragm was of course multiplied at the end of this 
lever, but not sufficiently, nor steadily enough to 
depend on for a make and break of contacts, so a 
second lever, also of copper wire, No. 41, six inches 
long, was pivoted on a U-shaped support, of brass, 
screwed to the base. The left end of this lever was 
bent at right angles and so adjusted as to rest with 
a slight weight against the lower surface of the first 
lever, the cross arm pivot being set two-thirds of the 
way toward the !eft end for this purpose, and also 
to multiply the movement further. At the right end 
of the second lever, a short brass strip was soldered, 
provided with a machine screw and washer under 
which was clamped a piece of 
No. 22 platinum wire pointing 


ing is located, will admit of but little weight on the 
pile foundation, reinforced concrete answered the pur- 
pose very well, and it took less than a year to build, 
against ten years for the Batoum and other Russian 
cathedrals, besides costing much less. It has a main 
dome surrounded by half-domes covered with sheet iron 
A pressure of but twenty pounds per square inch was 
permitted upon the foundations. 


Colored Shadows 
By Prof. Gustave Michaud, Costa Rica State College 
OT many people are ready to admit that a dead 
4‘ black, opaque, object may cast, in special circum 
a white 


stances, a beautifully colored shadow upon 


surface, yet the fact can be shown in less than five 
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Fig. 1.—Plan view of box for producing colored shadows. 





Fig. 2.—Front view of butterfly frame. 
minutes wherever two candles, a sheet of black paste 
board, and two pieces of glass (red and 
green) are at hand. 

With 


colored 


these implements a parallelopipedic box is 


erected upon a sheet of white paper, the top of the 


box being left open. Fig. 1 is a top view of box 





upward. A brass block with a 
similar strip and screw project- 
ing from the left side was 
screwed to the base in such a 
manner that the left side could 
be raised and lowered a trifle. 
A bit of platinum foil was 
clamped to this support by the 
screw and washer and the right 
end of the second lever bent up 
until the platinum wire was 
about one-sixteenth of an inch 
below the foil. This distance 
was again reduced by unscrew- 
ing the machine screw in the 
bar about one turn, thus drop- 














ping the first lever and raising 
the opposite end of the second. 
The final adjustment was made 
by lowering one side of the contact block until the 
two contacts were almost touching. The terminalis 
of the telephone receiver were connected with two 
binding posts at the right. The posts at the left 
connected the contact block and the U support of the 
second lever. The receiver was put in circuit with a 
home-made silicon detector, shown at the right, the 
aerial and ground wires being connected as usual 
From the relay posts a local circuit was run to a 
battery and home-made telegraph relay of 200 ohms 
resistance. When the armature of this relay was 
finely adjusted close to the magnets, it would vibrate 
with a sound quite audible in any part of the room 
when the telephone receiver diaphragm moved under 
the influence of a wave from the aerial. 

| tried connecting a single roke electric bell to 
the terminals of the second relay and got a sound 
out of it, but it was no better than that of the relay 
alone, so I abandoned this plan. 

The first contacts in the relay were made with mer- 
cury and platinum, but did not work, as the capillary 
attraction of the mercury prevented a break when a 
contact was once made. The wiring chart gives a 
clear idea of the various circuits and their connections. 





nm 


Concrete Cathedral 
HE cathedral of Poti on the Black Sea in Russia 
is built entirely of reinforced concrete. It is of the 
Byzantine type, designed somewhat after the St. 
Sophia structure of Constantinople. As the loose 
sandy soil near the Rion River, upon which the build- 


A sensitive relay for wireless telegraphy. 


ing the arrangement of the four pieces of glass and 
pasteboard. 

A piece of black paper is then cut to about the shape 
shown on Fig. 2, and glued across a small piece of 
A top 


The candles are 


pasteboard. Fig. 2 is a front view of the whole 
view is seen in the center of Fig. 1 
placed as shown in Fig. 1, and every light but two 
candles being extinguished, it becomes evident that 
the paper bottom of the box remains as white as before 
in spite of the fact that colored light only now falis 
upon it. The vertical piece of black paper is now laid 
on the center of the box in the position in Fig. | 
The result is a beautiful butterfly 
on the white paper. Its posterior pair of wings ts 
intensely red; the anterior pair is of a pure green 
White disks are seen on the corner of each 


which appears 


color 
wing. 

These wings are but the shadows of the vertical 
piece of black paper, deposited in the middle of the 
box, and the reason why an opaque object may, in 
such circumstances, cast a colored shadow on a whit« 
surface lies in the fact that red and green lights are 
complementary and give white light 
fall together. On the other hand, wherever the opaque 
object intercepts the green light only, the paper re 
mains red, and, similarly, wherever a shadow is cast 
for the red light only, the paper will be green 


wherever they 


If, instead of being placed so as to cast a shadow 
for one color only, the black paper intercepted both of 
them together, the result would of course be the ordi 
nary dark and colorless shadow, 
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My Days With Edison 


Ry Edward G. Acheson 


| ‘ i . | decided t 
ast Edison and 


it tl ‘ ut as a 
( train out 
t I t he lo hill 
tered 1 small 
' rner of a large 
rhe building con 
tair fice low! stairs and Edi 
i | handed my 
1 | n the offi with the re 
q f I Edisor He took the 
card id ippeared presently return 
! ened a ma vicket gate, and 
invit e ft nte! onducted me out 
i ntrance f the office across a 
ind t a two-story 
ng He took me up stairs 
% room covering the entire 


ontaining a number of long 


valls being lined with 

j gz bottles At one of the 
t I the center one ip 

a i ! ithout coat, Was 
t i M Edisor The one on 

} lef kine afte urd to be Mr. Will 
i I ind the one on the right 
a I R. | Ir. Edison, 
| hand to | ear to indicat 
! | a} dl ked What do 
I replied Work He re 

’ erhaps in atience Go out 

t i sho ind see Krussi 
and turned to the work absorbing his 
ti Vl Hamr r kindly told me 

Fs i 1 tail pass back through the 
laboratot ss the yard to a one-story 
rich lin and nquire for Mr 

Kruss ‘ vas the iperintendent 


i tollowed Mr Hammer's directions 


nd ntering the machine found 
office, 


letely filled with a 


shop 
mysel a mall almost com 


large draughting 


table, over which a man was working. An 
ndant eived my inquiry for Mr. 
iirussi, and while he was gone I was 
ve bus preparing myself, loading my 
gun o +t weak The draughting table 
inspired ‘ | had had some experience 
using t tools of a draughtsman in my 
civil engineering work Presently a tall, 
foreign-looking gentleman entered and 
h hat | wanted This was Mr 
Krus On th pur of the moment I 
am afraid |! told a white lis I replied, 
M Edison ent me to you for you to 
ut! : I What kind of work? 
he i ! Draughting I iid “All 
rigl d Mr Hornig needs 
' Cat report for duty 
Ins nit | " rec him I 
‘ ! Ss t hay ned that t 12th da 
o _~ TRO wh Ple t ir rn 
twent itt yea 4 nN i! alled iz 
\I } plo 1 Menlo Park 
j | 1 ion lea | f t} decep 
tion I 1 ] d upon |} and held m 
unde for a long re 
M ‘ | i the fall of 1880, . 
! l t er f Edisor 
te ! va tl Pennsylvania 
i ic atic tel i vhicl I 
’ t home of Mr Edison 
" Batchelor 1 Frat Uptor 
boarding r ( Edison 
I fic ma j ho ind a 
1 as la fac 
k ] con 
I | ibly two hun 
ly ! +} Rd 1 works 
‘ 1 A Te “ days 
aft i ] tl sub 


fecting a small dynamo I had 


made long ago I found it so faulty that 
I concluded to build a new one I had 
the e¢ ur n istings ade ut 
Newark ana the hel of a co 
yorker, Martin Force, to set the tools in 
tl itl I worked in the machine sho] 


at night, where I was permitted the use 


f tl tools Mr. Edison several times 
topped at the lathe at which I was work 
ing and watched me intently I pre- 


nt to Mr. Hornig to the draughting 
room devoted to making the drawings 
for Mr. Edison's patent applications and 
more special work in which Mr. Samuel 


D. Mott was principal daughtsman 
Mr. Edison was at this time working 
e 
meter to be used in 


ipon an electric 


connection with central station distribu 
tion I became acquainted ‘with the re- 
case and the urgent 


What ap 


quirements of the 


need of such an instrument 

















EDWARD G. 


sume he had forgotten me and had to in 
quire who I was. Edison was then but 
thirty-three years of age, although world 
renowned by reason of his great tele 
world was at 
Menlo 


practical ele¢ 


graph inventions lhe 
that time looking expectantly to 


Park for the solution of 


tric incandescent lighting After I had 
been at Menlo Park long enough to feel 
at hon I showed Edison the small 


dynamo I had made at Bradford and 


asked his opinion of the ideas involved 
Hie said it was iike the one designed by 
Siemens, and told me to go over to his 
Moses, the 


library and get from Dr. 


librarian, a certain book in which I 
would find a machine like mine de 
scribed I did so and found, as he had 


said, Siemens’s dynamo almost exactly 


the same as the one I was working on 
[ remember the book contained a photo- 
graph of the machine, and it was a fair 
design of 


picture of my own machine, 


tl frame and all I then changed the 
design to that of a rotating transformer 

Shortly after this personal acquaint 
ance was formed with Mr. Edison, I was 


transferred from the position of assist 


ACHESON 

peared to be a happy thought occurred 
to me for the method and design of a 
made a drawing of my pro- 
next time 


meter I 
posed instrument, and the 
Edison came into the room I showed it 
high 


put his arms 


to him He seated himself on a 


stool at the drawing table, 


on the board and his head, face down, 
on them, and seemed lost for some time 
After 


raised his head and addressing me said, 


in thought some minutes he 
“I do not pay you to make suggestions 
to me low do you know but that I al 
ready had that idea, and now if I use it 
you will think I took it from you.” I as- 
sured him that I considered anything I 
could produce while in his employ and 
pertaining to his interests, belonged to 
lines 


him; that my thinking on those 


was due to my being in his laboratory | tory 


room under my supervision, equipped 


with all the conveniences required, bal 
ance room, muffle furnaces, air pres 
sures, gas, electricity, steam bath cabinet, 
association 


etc. I was thrown into 


with most agreeable companions I, at 
this time, formed a close friendship with 
Dr. Edward L. Nichols, who had recently 
returned from Europe, where he had 
followed an extensive course of study in 
Conti- 


the foremost universities of the 


nent. He was at this time doing special 


scientific work for Edison. The doctor 
is now Professor of Physics at Cornell 
University. I made a number of 


special investigations for Edison 


espe 
cially on the filament for the incandes 
cent lamp I had every opportunity to 
use my inventive faculties 

I think it was in the following Decem- 
ber that I was one day called by tele 
phone to go down to the new lamp fac- 
When I ar- 
rived at the factory I found M1 
Francis R 
Edward H 


tory and see Mr. Edison 
Edison, 
Upton, Charles Batchelor, and 


these 


Johnson in conference; 


three gentlemen were partners of Edi- 
}son and looked after various depart- 


|} ments 
and Edison 


I was ushered into their presence, 
informed me that Mr 
| Batchelor, who was in charge of the con 
|struction department, and operation of 
the lamp factory, was soon to sail for 
Europe to prepare for the exhibit to be 
made at the electrical exposition to be 
held in Paris during the coming summer, 
and that he wished me to take charge of 


the factory I demurred, and said I 
would much prefer to remain in the 
| . 

laboratory on experimental work He 


said that lamp manufacturing was still 
experimental, and he was kind and 
frank enough to say he 
take hold of it because I was a thinker 


Batche- 


wanted me to 


He won the day, and under M: 
lor’s instruction I began my duties I 
think it was the third or fourth day 
after I had been there that the follow- 


ing conversation occurred between 


Batchelor and myself: “Mr. Batchelor, 
how much am I to get here as salary?” 
I asked. “How much have you been get- 
ting at the laboratory?” he answered ~— 
was getting seven dollars and fifty cents 
“Well, I think we can do a 


here,” 





| per week.” 
little better 
have to pay me one hundred dollars per 


he said “You will 


|} month if you wish me to remain I was 
getting could 
have had ninety dollars per month from 
|}the Standard Oil interests, but I threw 


seventy-five dollars, and 


that aside to enter experimental work,” 
I replied. ‘“‘That is more than we can af- 
ford to pay,” he said. I told him I was 
of the same opinion, owing to my inex- 
perience, but he would have to excuse 
me from continuing I did not 


the next day Mr 


return 


Upton, against his 





will, was required to take charge and re 
lieve Mr. Batchelor 

I sat around my boarding house for 
several days, and spent most of the 
wondering if I had mistake. 
Finally I brought my 
the point of walking up to the laboratory. 
When I entered I met Edison, and he 
laughingly joked me being 
able to stand the work of the lamp fac 
“There in the end 


time 


made ; 


courage up to 


about not 


Then he said: 


and cognizant of his needs and lines of|of the room is a hydraulic press; have 


work He made a test of my meter 
and notwithstanding it looked 


Immedi- 


S¢ heme, 
so feasible, it proved a failure 
incident, I was 


ately after this 


from the draughting-room and placed in| be 


the original department, 
I was now in my glory I had a large 


experimental 


| it put in order, and make for me a small 
| graphite loop like this (making a sketch 
| like a horseshoe) I want the loop one 
taken | inch outside 


diameter, the filament te 
twenty-five thousandths of an inch 
wide and two thousandths of an inch 
thick. I will have made 


steel plates 
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for you to sheets between, and a 


die made for punching out the filaments. 


press 


When you make one capable of mounting 
in a lamp, I will give you a prize of one 
hundred dollars.” All of which was done 
as he wished, and I received the one hun- 
dred dollars I find I now have in my 
safe an ordinary visiting card on which 
is pasted one of these graphite loops, and 
on the card is written: 

“MENLO Park, N. J., Feb. 11th, 1881 

“Hydraulic pressure one hundred tons 
total 


about one 


(This referred to pressure on & 


graphite and three- 
quarter inches by four inches from which 
Thickness, 


This 


sheet of 


the loops were punched.) 


fifteen ten-thousandths of an inch 


loop won one hundred dollars as a prize; | 


the prize being offered by T. A. Edison 
to the undersigned 
“E. G. ACHESON.” 
Mr. Edison then entered into an agree- 
ment with me to make thirty thousand 


of these filaments. I engaged a man and 
to help me, and became so expert 
at making that I earning 
twelve dollars per day by the time six- 
turned 


a boy 
them was 


thousand had _ been out. 
this 
building the 
Pearl 
was making of graphite pro- 
light, but they did 


teen 


Edison at time was occupied in 
Ne Ww York, 
lighting station in 


filaments I 


first electric 


Street The 


duced a magnificent 


not last long in use, disintegrating rap 
idly I had made sixteen thousand cf 
them and then went to Mr. Upton and 
told him that | was not happy in mak- 
ing an inefficient article, notwithstand- 
ing it was yielding me a great deal of 
money. I considered it a waste of money 


aud would much prefer to throw up my 


contract He wrote to Mr. Edison about 


the matter, and in a few days I received 
the following letter 

“New York, April 20th, 1881. 
G. Acheson, 
Park, N. J. 


“Mr. E 
‘Menlo 
“Dear Sir: 
You had 
learn the lamp business 


better go into the lamp fac 


tory and in all 
Yours truly, 
“Thos. A 


this meant my prepar- 


its details. 
Epison.” 
I at once knew 


ation for a sojourn in Europe as expert 


in electric lamp manufacturing. I now 
returned to the lamp factory, which I 
had a few weeks before left, but under 


different went through 


ali of the 


very auspices I 
learning to do 
own hands. The fila- 


bamboo. I 


departments, 
the work with my 


ments were then made of 


fashioned the wood fiber, carbonized 


them, mounted them on their platinum 
wires, which I had sealed in glass, for | 
the base of the lamp, called “inside | 
part.” I sealed the “inside part’ into 


globe, exhausted the air from 
tested it and pre 
I studied the de 


and ap 


the glass 
the lamp, sealed and 


pared it for shipment. 


tails of the various machinery 


paratus of the factory, and made my- 


self competent to construct and operate 


one My relations with Edison at this 
time may be gathered from the follow- 
ing letter: 

MENLO Park, N. J., May 2nd, 1881. ° 
Mr. EK. G. Acheson: 


Please come 
bring one of those nickel molds in which 
they bend the 


press a piece of plumbago the thickness 


of the mold It is, I believe, one-eighth 
then 


piece to allow the carbon to 


of an inch, and hollow it out for 


the nickel 


draw up. After you have got it, have 


Dr. Haid pass the gas over it. I want 
t. see if we cannot make these little 
plated molds out of plumbago, using the 
nickel piece to put straight on the fiber. 
If we could use these, it would save a 


great deal of money. Also try some ex- 
getting the best mixture 
of litharge and glycerine, also the right 
ortions of plaster of Paris for the 
ts of the lamps. 
are lame on these points. Yours, 
“Eprson.” 


periments on 


While T was thus preparing myself 
for the specific work of electric incan- 
descent lamp manufacturing, I was at 


up to the laboratory and 


fiber to carbonize it, and | 


night diligently at work studying electri- 
| cal distribution, measurement, and the 
| science generally. At this time the liter- 
| ature devoted to electrical science was 
| limited. I have here before me a book 
| to which I owe much; it is certainly 
|dry reading, but I worked hard over its 
| contents. It is entitled “Reports of the 
| Committee on Electrical Standards, ap- 
| pointed by the British Association for the 
| Advancement of Science,” published un- 
|der date of 1873. 
After I had fairly 
lamp Edison had me 
a complete set of instruments for meas- 


mastered the 
prepare 


well 
business, 
lamps. These 
condenser, gal 


uring the efficiency of 


consisted of a _ rheostat, 
vanometer, standard cell, resistance coils, 
bridge, photometer. 
| This last-mentioned instrument was the 
| only one built under my supervision and 
|}according to my design. A description 
of this photometer is given in the vol- 
ume “Dynamo-Electricity,”’ by George B. 
1884. 


| Wheatstone’s and 


Prescott, 


The Dedication of the Diamond 
| Match Patent to the Public 


| N January 28th, 
corded in the United States 
fice a remarkable instrument. 
legal relinquishment by the 
Diamond Match Company of its rights 
under Letters Patent No. 614,350, granted 
November 15th, 1898, to Henri Sevene and 
Emile David Cahen, of Paris, France, for 
Match Composi- 


1911, there was re- 
-atent Of- 
This was 


the formal, 


an “Improvement in 
tions.” 

| This action by the Match 
Company was the outcome of a series of 


Diamond 


which were of international im- 


The deleterious effects of the 


;events 
| portance. 
use of white phosphorus in the manufac- 
ture of matches has long been the sub- 
ject of serious investigation, with the re 
sult that in European countries the use 
| of this poisonous substance, except in 
| combination with counteracting agents, is 
| regulated by law. It is well known that 
| white phosphorus causes necrosis of the 
| jawbone and teeth, and the principal suf- 
ferers therefrom have been those em- 
ployed in the manufacture of the common 
parlor match. 

The Bureau of Washington, 
Charles P. Neill, Director, has conducted 
a series of experiments, covering an in- 
match factories in the 

andthe 


Labor at 


vestigation of 
United States, 
reached were so overwheimingly against 
manufac- 


conclusions 


the existing process of match 
ture, through the use of white phospho- 
rus that it led to a recommendation by 
the President in a message to Congress, 
looking to the attaching of a heavy tax 
on those factories using the phosphorus 
in this form. 

The result of such legislation would, of 
course, compel the manufacturers to de- 
vise a suitable substitute for white phos- 
with the possibility of being 
high 

already 
legislation 


phorus, 
charged 


processes 


the use of 
The 


looked 


royalties for 


controlled. sug- 


gestion for was upon 


jwee disfavor among some members of 


| Congress, who considered it an abuse of 
| the tax privilege, and also saw in its oper- 
ation the possible building up of a huge 
monopoly on the part of those who con 
trolled patented processes of substitutes 
for white phosphorus. 

The Sevene-Cahen patent covered a non- 
poisonous sesqui-sulphide of phosphorus, 
one of the few known adequate substitutes 
The 
Match Company was the sole owner of this 


for white phosphorus. Diamond 
patent, and the company was thus in a 


position, if prohibitive legislation were 
enacted against 
controlling the match output of the coun- 
try, or else of being able to collect large 


royalties for the use of the Sevene-Cahen 


white phosphorus, of 


process, 

Rather than be placed in the position of 
being a beneficiary under legislation that 
was needed for humanitarian reasons, the 
Diamond Match Company has abandoned 
its right to the sesqui-sulphide 
and has dedicated the invention described 


process 





in the patent to the people of the United 


States forever. The instrument abandon- 
ing its rights to the Sevene-Cahen patent 
was accordingly prepared, and was re- 
corded in the Patent Office, Commissioner 
of Labor Neill, Edwin R. A. Seligman and 
Jackson H. Ralston acting as trustees, 
The relinquishment is also signed by Ed- 
ward R. Stittinius, president of the Dia- 
mond Match Company. 

The effect that this will have on the 
match industry of the United States is 
far-reaching. It will enable every match 
manufacturer in the country to operate 
without endangering the health of his 
employees or putting upon the market a 
substance well known to be poisonous and 
disease-spreading. 

The Sevene-Cahen substitute for white 
phosphorus, while being harmless to the 
nealth of the workmen, possesses a def- 
inite chemical composition and is easily 
This sesqui-sulphide of 
phosphorus is obtained in a state of 
purity by distillation. The formula de- 
scribed in the patent is as follows: 
qui sulphide of grams; 
chlorate of potash, 800 grams; peroxide of 
zine-white, 770 grams; 
glue, 100 
grams; The advan- 
tage of this formula as claimed over the 


inflammable. 


Ses- 


phosphorus, 90 


iron, 110 grams; 
glass, 140 
grams 


powdered grams; 


water, 290 


various preparations of mixed pastes for 
matches, such as a mixture of amorphous 
sulphur either in pow- 
fusion, is due to the 


phosphorus and 
der or the state of 
fact that the sesqui-sulphide of phospho- 
rus is very stable, resists moisture, and 
can easity be utilized and manipulated in- 
dustrially. 

It is not known whether the action of 
the Diamond Match thus 
freely giving to the people of the United 
States the use of this valuable formula 
will have the effect of rendering unneces- 
sary the proposed legislation against the 


Company in 


use of white phosphorus, but as the Sev- 
ene-Cahen used with 
great success by the Diamond Match Com- 


process has been 


pany and il is the only non-deleterious 
substitute that is commercially practical, 
there appears to be no good reason why 
the other manufacturers of matches in the 
United States shall not now use the harm- 
less process, thus doing away altogether 
with the use of white phosphorus. 

The legality of the document signed by 
Match 
questioned. 


and the Diamond 


hardly be 


the Trustees 
Company will 
While the patent has about five years to 
run, it is assumed that the contract be- 
tween the Diamond Match Company and 
the inventors has been fulfilled, or will 
continue to be fulfilled. Since the in- 
ventors are not recited in the instrument 
lately recorded in the Patent Office ag be- 
ing parties at reason- 
ably deduced that their claims under the 
patent have already been satisfied. 

There is apparently no “string” tied to 
this free offering to the American 
public, and the Diamond Match Com- 
pany by this act places itself in the posi- 


interest, it can be 


will 


tion of a public benefactor, In these days 
of monopolies and trusts it is an unusual 
spectacle to find a large corporation relin- 
quishing for the benefit of the public in- 
terests which if taken advantage of can 
be made to yield hundreds of thousands of 


dollars. 


The Death of Frederick G. Hesse 
R. FREDERICK G. HESSE, a dis- 
tinguished engineer, 

identified for the last twenty-nine years 
of his life 
chanical 
of California, died on January 27th, 1911, 
at Oakland, California,, at the age of 
eighty-six years. 

His career was full of action and inter 
est. He received his education in Ger- 
many, and, after serving in the Prussian 
army, took part in the 1848 uprisings. 
Like many other revolutionists, he was 
compelled to seek refuge in this country. 
Here he became actively engaged in engi- 
neering projects. After lecturing at 
Brown University on engineering, he was 
topographical engineer in Pennsylvania 
aut constructing engineer for many well- 


inventor and 


with the department of me- 


engineering of the University 





known railroads, after which he went to 


San Francisco to practise engineering. U 
was here that he became 
inventions. Perhaps his best known in- 
vention is the centrifugal pump with 
which his name is identified. 


interested in 


The Report of the, Commissioner 
of Patents 


HE Commissioner in his annua! report 
takes up first of all the subject of the 
examining corps of the Patent Office As 
the result of an augmented force and in 
creased salaries, the general standard of 
the work has been raised, the 
have been more thorough and more care 
ful. The office is now in a better position 
to attract and retain men of specia! tech 
nical training and of university education 
The trade-mark division is commented 
upon with less optimism. 
been made to Congress to provide a force 
of assistant examiners in trade marks and 
designs. _When these are furnished, it is 
expected that the work of the division 
will be placed on the same level of excel- 
lence as that of the 


searches 


Application has 


regular examining 
corps. The Commissioner urges the neces 
sity of a new trade-mark 
should be passed after the 
Congress of the Union for the Protection 
of Industrial Property 
to assemble at Washington in May of this 
year. 

Great benefits are looked for from ths 
work of classification of patents, 
at the present time about half completed 
The Commissioner recommends doubling 
the force engaged on this 
saving of time which is gained through 
having at command properly classified ma 
terial would far outweigh the additional 
outlay. 

It is urged once again that one of the 
appeals should be eliminated from the 
present practice of the Patent Office. It is 
suggested that three members of the pres 
ent Board of Examiners in Chief, together 
with the First 
Commissioner, and the Assistant Commis 
sioner, should be formed into one appellate 
court, to whom appeal 
directly. This would great 
saving of time and money to inventors. A 
bill making these changes has been passed 
by the Senate and 
the Secretary of the 
hoped that the measure wiil be 


law, which 


forthcoming 


This congress is 


which is 


work, as the 


Commissioner, Assistant 


should be made 


result in a 


has the approval of 
Interior, and it is 

enacted 
into statute as soon as practicable it 
also has the approval of the 


of the United States, who is much inter 


President 
ested in lessening the expense of litiga 
tion and simplitying court proceedings 
Among the changes which 
curred during the past 


have or 
year is to be re 
corded the repeal of the caveat law. Our 
familiar with the 


The only course 


readers are circum 
stances of this matter. 
open to an inventor 
application for a patent. 

Another 
patent statute is the law enacted during 


now is to file an 


very gratifying chang in 
the past session of Congress, whereby ‘an 
instrument is placed in the hands of in 
ventors, to enforce payment to them of 
proper compensation for the use by the 
their 
pointed out that in the absence of such 


government of inventions It is 


protection a certain class of inventions, 
which owing to their nature can find pur 
only in national 


chasers governments, 


were seriously discouraged, or worse still, 


the inventor was driven to sell his pro- 
duction to foreign nations. 
Several treaties have been entered into 


with foreign countries, and the laws of 
several countries have 
regards the so-called working clause A 


notable case is the treaty with Germany, 


been changed as 


which has been successfully negotiated 
In its broad workings this treaty has the 
effect of not only protecting the American 
inventor, but the German Inventor as well 
The treaty has been construed by the Im- 
perial sitting at 
provisions were upheld in some 
which had declared forfeited, and 
they were ordered restored by the German 
Patent Office. Treaties of like import are 


now pending with other countries 


Court Leipsic, and its 
patents 


been 
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of American States, which convened at 


tuenos Aires, Argentine, in the summer 
of 1910, passed upon three conventions 
relating to patents, trade marks, and 


copyrights prepared by the Commissioner 


These conventions are awaiting ratifica 


tion by the respective governments repre 
sented, and their final adoption will result 
to all the 


Pan-American 


in great benefit nations belong 


ing to the Union. One of 


the provisions of the trade-mark conven 


tion prote« the Red Cross and Geneva 
Cross from improper us¢ 
Those possessing trade-mark rights in 
the Red Cr prior to the passage of the 
iaw ma howeve continue to use it still 
All the nations of the world, both those 
who are adherents to the Paris treaty of | 


{883. and all others, have been invited by 


the United States to hold the next Con 
gress of the Union in the city of Wash 
ington, beginning May 15th, 1911 


The President of the United States has, 
Secretary of State, appointed 


the United 


through the 


as delegates to represent 
States at this congress, the Commissioner 
of Patents, Hon. Edward B. Moore, chair 


Charles H 
Patents 


Hon 
Commissioner of 


man of the delegation; 





Duell, former 
Court of Appeals of 


Frederick B 


and ex-Justice of the 


the District of Columbia; 


Fish of Boston, Melville Church of Wash 
ington, D. C., and Robert H. Parkinson of 
Chicago, all of whom are leaders of the 


patent bar and well-known authorities in 
patent law and practice 

The efforts of the American Bar Asso 
ciatien to establish a court of patent ap 


peals are strongly indorsed by the Com 


missioner, who, at the request of the Com 
mittee on the Judiciary of the State, re- 
cently advocated the speedy passage of the 
bill creating this court. The patent pro- 
fession is practically unanimous in its sup- 
port of this movement. The Commissioner 
with an appeal for 
Patent 


present 


concludes his report 
working space for the 
that the 


inadequate, 


additional 
Office iie points out 
even for 


is rapidly be- 


building is entirely 


the present conditions, and 
coming more and more so with the ever- 
increasing business transacted by the 
Office He 


plus shown in 


draws attention to the net sur- 
favor of the Patent Office 
time of its origination to the 
of $6,998,227, which he 
urges should by right be spent in furnish 


since the 

present, a sum 
ing the accommodation required for prop 
erly serving the interests of that class of 
the community whom the 


from receipts 


of the Patent Office are derived. 
Patent Oddities 
Curious Shell for Artillery. —Seeking 


to provide a means for attacking an 
enemy concealed behind an intrenchment, 
a German inventor has devised a peculiar 
shell, which in 
aerial automatic magazine gun. The cen- 
ter of the filled with explosive 
materiale and shrapnel shot, which is in- 
tended to be exploded as in an ordinary 
shell at a predetermined moment. In ad 
dition to this, there are four partitions, in 


form of reality is an 


shell is 


each of which there is a series of holes 
These 
form an acute angle with the axis 


adapted to receive rifle cartridges 
holes 
of the 


By means of a 


shell, and are directed backward. 


timing device, the cart- 
ridges may be detonated successively to 


discharge bullets in the wake of the shell. 





Curious shell for artillery. 


The idea is to regulate the speed of the 


so that they will strike backward, 


bullets 


despite the forward motion of the shell, 


and attack th nemy behind the trenches 
Of course, in such a system, the majority 
of the bullet would be wasted, as only 
those that were directed 4 ird at the | 


moment of discharge would strike the 


enemy with 


|damage. Furthermore, the position of the 
shell, unless it were given a very flat | 
trajectory, would make even these bul-| 


lets harmless | 


Combined Saw, Level, and Projector. ot 
The back of a saw makes a very good 
know. A 


idea 


straight-edge, as all carpenters 


Western inventor has hit upon the 


of improving this straight-edge by gradu 
ating it in inches, thus converting it into 
rule In addition to this, he 
blade 
ided with a pointer 


a scale or 


uses a graduated pivoted to the 


and prov 


saw handle, 





| tended 





Combined saw, level, and projector. 


that swings over a graduated arc to show 
blade 


This pro- 


the position of the pivoted with 


respect to the straight-edg« 
right angles to the saw 
Still another 


consists of a 


jector, if set at 
blade, gives him a square. 
attachment for the saw 
spirit level mounted in a swiveling table, 
with a pointer and graduated arc that in- 
dicates the position of the level with re- 
spect to the straight-edge. 
Safety Gas Valve.—Considerable at 

tention has been paid by inventors to the 
question of turning off the gas when the | 


flame at the burner has been extinguished 
by a draught or in any other accidental 


way. The sectional view here published 


shows a recent invention seeking to ac 
using the expan- 


Sur 


complish this result by 


sion and contraction of mercury. 











Safety gas valve. 
rounding the gas jet is a reservoir filled 
with mercury, containing at one side a 
cylinder in which a piston is fitted. This 
piston is connected to the valve. When 


lighting the gas, the heat of the match} 
expands the mercury, forcing the piston 
outward. But should the gas be extin 
guished, the mercury would contract and 
would draw the piston into the cylinder, 


thereby closing the gas valve. 


The Air Mattress in Olden Time 
S we at 


i time enjoy the 
i luxury of an air or pneumatic mat- 


the present 
tress, we are apt to regard them as mod- 
however, a long 
hark back to the original bed. 


ern improvements. It is, 
blown-up 





sufficient energy to do any | forgotten 


They known and used as 
early century. An old 


were certainly 
as the sixteenth 
cut accompanying an early translation of 
| Vegetius A. D. 1511 shows armed soldiers 


reclining on an inflated mattress, a bel- 


month 





lows being connected with one corner for 
convenience in blowing it up. The sleep- 
| ing soldiers look as if they had entirely 
“war's alarms,” - 


Legal Notes 
Proposed Limited Patent Protection.— 
Among the novel suggestions for changes 
in the existing Patent Laws is one which 
would contemplate a more limited period 
run. It is con- 
now al- 


for certain patents to 
that 
lowed on articles which the patentees are 
not in a position to use themselves, and 
unwilling to dispose of 
except at 


many patents are 


which they are 


to manufacturers and others, 
exorbitant prices, thus tying up for seven- 
teen years devices and improvements of 
various descriptions which, if procurable 
at reasonable terms, would be of use to 


the trade. The contention is almost made 


that there are many devices patented 
which show invention and are legiti- 
mately patentable, but which in reality 
have no commercial value. It is sug- 
gested that a varying scale of protec- 
tion be established permitting che Patent 


its discretion, to apply to cer- 
a limited term of pro- 
when 


Office, in 
patents only 
thus 


tain 
tection, hastening the time 
certain devices, useful in only a very re- 
stricted way, shall be given to public use. 
While were 
good faith, it is obvious that 
the Patent Office could not be placed in 
the position of determining the value of 
an invention, a thing which is in almost 
The value de- 


these suggestions made in 


perfectly 


every case problematical 


pends upon the utility and demand, 
and this cannot be calculated in the 
Patent Office, and to draw the line be- 
tween inventions meriting full protec- 
tion and those which do not, would be 
impossible Neither could an inventor 


| be compelled to disclose his conceptions 


to those to whom they would be most 
useful, since an invention is the product 
of the brain and therefore the sole prop- 
erty of the inventor. The present seven- 
teen-year term of absolute protection can 
hardly be considered too long for a man 
to have possession of his brain child. 
The International Congress.—Prepara- 
tions are going forward in Wash- 
ington looking to the entertainment of 
the forthcoming meeting of the Interna- 
tional Congress of the Union for the Pro- 
tection of Industrial Property. This meet- 
ing is to be held in Washington in the 
of May, 1911. The congress is 
expected by those having charge of the 
arrangements to be the most important 
of its kind ever held. It will be attended 
representatives. 


now 


by many distinguished 
The Treaty of Paris of 1883 will be up 
for discussion, and important amend- 
ments will be made to thaf treaty. M. 
Morel, the director of the International 
of Berne, is in charge of the 
will be brought be- 

This is the fourth 
assembled, and in ad- 
dition to nations which adhered 

As we at the present time enjoy the lux- 


Bureau 
programme which 
fore the conference 
congress to be 


those 


twenty Latin-American countries have 
been invited to send delegates, and 
are expected to accept. As most of these 
delegates will be accompanied by their 
wives and daughters, a very large as- 
semblage will be prepared for. Wash- 


ington is at the height of its beauty in 
May, and the foreign visitors will have 2 


|chance to see the capital in its most at- 


tractive aspect The conference of 
Washington will be known as a “Diplo- 
matic Congress,” many of the delegates 
being distinguished diplomatists and 
savants. The Department of State wiil 
have charge of the congress, and the 
United States delegates have already 
been commissioned by the President. 
They are: Hon. Edward Bruce Moore, 
Commissioner of -atents, chairman; 
Hon. Frederick P. Fish, of Boston; Hon. 
Charles H. Duell, of New York, ex-Com- 
missioner of Patents and former Justice 
of the Court of Appeals of the District 
of Columbia; Hon. Robert H. Parkinson, 
of Chicago, and Hon. Melville Church, of 
Washington. The conference will com- 
mand the interest of the manufacturers 
and inventors of the United States who 
leok to it for the accomplishment of 
many reforms which will work to the 


| benefit of international trade relations. 





Brief Notes on Inventions 

U. S. Patent 1,000,000.—The last 
United States patent issued in 1910 is 
numbered 980,177. It is thought that 
patent numbered one million will issae 
time in the late spring or early 
summer of this year. At one time the 
starting of a new series in order to avoid 
the high numbers was suggested, but it 
has been decided to make no change, and 
the numerical numbering of the succeed- 
ing issues will 


some 


continue as before. 
Patents and Politics. —Patents have not 
only influenced commercial affairs, but 
have also had a political force, and pat- 
ent litigation has, at indirectly, 
played a large part in the 
President 
Except for a 


least 
nomination 
of the 
larger re- 
Abraham 
suit, it 
have en- 


and election of 
United States. 
tainer opportunely 


one 


received by 
Lincoln in an important 
is doubtful whether he 
tered into the 


patent 

would 
Lincoln-Douglas debates 
which led up to his nomination for the 
high office. The story that Peter 
H. Watson, a leading patent attorney 
of his time, had charge of the 


goes 


McCor- 
mick reaper interests and it was decided 
to seek the 
a patent suit being tried in the Illinois 
district When Mr. Watson sought Mr. 
Lincoln he met the latter holding a 
letter in his hand. After a consultation, 


services of Mr. Lincoln in 


Mr. Lincoln agreed to enter the case 
and a retainer of several thousand dol- 
lars, a large fee for the time, was 


handed to him. 
ceeded Mr 
he was holding, 


As the conversation pro- 
Lincoln tore up the letter 
remarking that it 
told Mr. Watson 
request from the 
Committee for him 


and 
required explanation, 
he had just 
Illinois Republican 
to engage in a series of 
with Stephen A. Douglas It is 
understood that he 
vitation and all the 
for him. He 


received a 
joint debates 
easily 
appreciated the in- 
opportunity meant 
that after 
pondering the whole matter, 
he had been obliged, because of his finan- 
cial invitation 
and had done so in the letter which he 
had just torn up; that the retainer he 
had just received put him in a position 
to render the 


told his caller 


carefully 


condition, to decline the 


political service desired 
and that he would write a different let- 
ter and agree to enter upon the debates. 
The rest is well-known history. 
Trade-Marks and Imported Goods.—In 
seeking to protect domestic manufac- 
turers or traders as well as traders and 
manufacturers located in any foreign 
country which affords similar privilege to 
States, the trade- 
mark act approved February 20th, 1905, 


citizens of the United 


in Section 27 provides that no article of 
imported merchandise 
or simulate the 
any 


shall 
or trade-mark of 
manufacturer shall 
be admitted to entry at any United States 
To aid in enforcing this 
prohibition, the statute further 
provides for the recording in the Treas- 
ury Department of the 
dence of the locality 
in which the manufactured, 
and the certificate of registration of the 
registered trade-mark. While this priv- 
ilege is open to the thousands of trade- 
mark registrants who must be _ inter- 
ested in the subject, it 
learn that the number of persons, firms, 
and corporations who have actually 
availed themselves of the privilege of so 
recording with the Collector of Customs 
1905, is only about 


which copy 
name 
such trader or 
Custom House. 
salutary 
resi- 


name and 


maker, and the 


goods are 


is surprising to 


since the act of 
eighty. 

Some Ancient ‘‘ Modern’’ Improvements. 
—Water heating devices including hol- 
low grate bars through which water is 
caused to circulate were used in ancient 
Roman boilers; the originai nickel-in-the 
slot machine is a thing of the middle 
ages; rotary engines were known in the 
eighteenth vehicles registering 
the distance traveled are said to have 
been used by the Chinese hundreds of 
years ago; tobacco was doubtless used in 
Asia before the discovery of America: 


century; 


wire making is described in Exodus; dolls 
’ 
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whose limbs were moved by the pulling RECENTLY PATENTED INVENTIONS. aon will enable the operator without any 


| mathematical 


children of the 
early Egyptians, and explosive engines 
were devised early in the last century 
wherein motion was given to pistons by 
the explosion of gun powder. In fact, an 


of strings amused the 


| Advertising 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Department of the ScIpNnTIFIC 
AMERICAN 


The weekly Index of Patents issued by the United 


explosive engine was patented in 1807 | States Patent Office will be found in the Scientific 


in France in which a mixture of hydro-| 
gen and air was exploded and utilized to | 
(practically an auto-| 
even 

an 


carriage 
This 


move a 
machine 
by 


mobile). 
the explosive 
spark 

The Government and the Inventor. | 
That the of 
States is not generous in 
of inventors for the use of patented in- 


charge electric 


the United | 
its treatment 


government 


ventions is evidenced by an official re 
port of a Cabinet officer. The Treasury | 
Department contains many instances of 
the use by the department of patented | 
inventions for which nothing was paid| 
the inventor and patentee. In one case | 
the patentee made affidavit that the use 
of his formulas has saved the govern- 
ment from $5,000 to $8,000 per year, and 
his chief made a signed statement to 
the same effect. The inventions made 
by government employees and officials 
include nearly all classes and range 
from armor plate, cartridge belts and 
field stoves in the army and navy 
through erasers and cutlery cleaners to 
the more peaceful agricultural inven- 
tions relating to the treatment of hog 
cholera, and the inventions have been 


connected with practically all of the de- 


partments of the government. The list 
of patentees contains many well-known 
names, including General Anson Mills, 
U. S. A.: Willis Moore, Chief of the 
Weather Service; General A. W. Gree- 
ly, U. S. A.; General Wm. Crozier, U. 
S. A.; Admiral Hichborn, U. S. N., and 


numerous other officers of the army and 
While some of the patentees have 
reasonable reward, in many 
nothing has been paid 
for the exercise of their 
All this is now 


navy 
reaped a 
cases absolutely 
them 
inventive 


in return 


powers. 


ignited | pyscuer, 





law empowering the 
act in patent cases 
States 


changed by a recent 
of Claims 
the United 


Court to 
against 
Sheet 
states 
better 


brass. It 


aluminium, 
makes 


Aluminium. —Sheet 

the American Machinist, 
vise than either 
can be obtained in any thick- 
ness from machinists’ supply houses. 


The 


In the 


jaws copper 


Tungsten Lamp on Railroads.— 
Yale Scientific Monthly the gen- 
eral superintendent of motive power of 
the Pennsylvania Railway states that 
there is no doubt that the tungsten lamp 
will the lamp for train- 


replace carbon 


lighting work. The success attending its 
use may be attributed to the develop- 
ment of the so-called “hot circuit.” By 


means of this method, instead of turning 
the current completely off from the lamps 
when light is not required, the lamps are 
from the main bat- 
teries and joined to one or two “hot cir- 
cuit” sufficient current being thus 
passed through the lamps to show merely 
a faint at night. This arrangement 
minimizes the breakages of the filament. 


merely disconnected 
cells, 


red 


Electric Lights for Draftsmen. —Elec- 
tric lights for drawing boards in an of- 
fice where the work requires very long 
drawings, states the Engineering Record, 
are wires strung below 
the ceiling parallel with and directly 
over the boards. The connections 
taken from convenient ceiling outlets and 
the lamp cords are permanently tied to 
small white porcelain spool insulators. 
These insulators are strung on the wires 
by passing the latter through the nail 
hole. Sufficient cord hangs from the in- 
sulator to allow the lights to be dropped 


suspended from 


are 


quite close to the boards, and enough 
Slack is left between the insulator and 
outlet plug so that the lights can be 
Moved a considerable distance along the 
Wire, and thus be placed directly over 
the desired point without moving the 


drawing. This is particularly advantage- 


or | 





ous in studying completed drawings. 


American Supplement. 





Pertaining to Apparel, 

GLOVE BRACE. — Hieronymus 
54 Grand Avenue, Corona, N. Y 
In operation, the brace illustrated herewith is 


roor 


| first placed on the foot and the stocking ad 
justed with reference to the said brace prior 
to placing the foot in the shoe. When the 





FOOT GLOVE BRACE. 

foot is placed in the shoe it will be found 
that the leather of the brace adheres to the 
leather and lining of the shoe much more 
snugly than with the stocking foot, therefore 
the foot, when properly incased in the cover 
ing, is prevented from plunging forward into 
the toe of the shoe. 


COLLAR.—L. B. Tim, New York, N. Y. 
This invention relates to certain improvements 
in that type of turn-down collar in which the 
rear position constructed 
the necktie from the head of the collar button 
in order to the necktie from being 
injured while being moved lengthwise past the 
collar button in adjusting or tying the tie. 

SHOE LACE RETAINER.—F. M. WIix.1s, 
New York, N. Y. In this construction the in- 
ventor provides a member which is secured to 
the body of the shoe adjacent the upper edge 
is so constructed that it will re 
retain the of the 
and be partly concealed 
receive the 


is so as to separate 


prevent 


and 
resiliently 


thereof, 
ceive and 
knot in the lace, 
thereby, and will independently 
end of the shoe 


bow 
shoe 
free lace. 

Electrical Devices, 


TELEPHCNE MOUTHPIECE. L. STEIN- 


PERGEK, New York, N. Y. The mouthpiece has 
upon its outer peripheral edge a strengthening 
member of annular form, separate from the 
mouthpiece and detachably connected there- 
with. The invention comprehends mounting 
upon the mouthpiece adjacent to the above 
edge, a protecting member and legend plate 
having substantially the form of a flat ring, 


and adapted to display legends, including tele- 
this plate being 
by aid of a lock- 


phone addresses and members 
normally locked in position 
ing ring. 
ELECTRICAL 
BARD and C. H. 
The invention is 


FUSE TONGS.—A. M. Hup- 
Causgey, St. Anthony, Idaho, 
an improved insulated tongs 


jor hand-gripper for holding and handling elec- 


trical fuses or devices safely. By seizing the 
handle portion with one hand and the outer 
portion of the handle with the other hand, 
the cam may be rotated as required to open 
and close the jaws. 

ELECTRIC SIGN.—A. V. Dient, Engle- 


More particularly the invention 
sign in which each letter or char- 
on a separate block adapted 

secured to a frame or sup 
port. Each letter is formed of a plurality of 
incandescent electric lights, and the letter 
blocks and frame are so formed that when the 
letter blocks are placed in position, the elec 
tric connections to the lights automatically 
completed. 


wood, N. J. 
relates to a 
acter is formed 
to be detachably 





are 


Of Interest to Farmers, 

DOUBLE BREASTED HULLER COTTON 
GIN.—J. L. Hart, Chickasha, Okla, The 
ject here is to provide a device having a series 
to which the gin ribs may 
attached from which of a 
of can be conveniently removed 
without disturbing the other ribs in the row. 
The individual gin may be attached or 
detached without necessitating the use of 
bolts, or other fastening devices. 
KNIFE.—F. M. 
By the construction in this invention, the 
blade can be set to any desired angle and 
secured in such position and thus adapted for 
required The handle is 
of sections united together by 
threading a tenon at the end of one 
into a socket in the end of an adjacent sec- 
tion. These sections may be used interchange 
ably to adapt the knife for use as a seythe, 
as an ordinary cane cutter, and for use in 
close quarters. 

CORN PLANTER.—J. Vinton, Spokane, 
Wash. The of the invention is to 
provide an for corn planters, 


ob- 
of transverse rods 
and one 
ribs 


be any 


number 
ribs 


screws, 


CANE Hiippier, Iris, Miss 


use in any manner 
composed 


section 


purpose 
attachment 








procedure, and at a glance to 
determine the exact point at which to com- 
mence the new row, in order that the hills 
be in a straight line both longitudinally 


of the field. 


may 
and transversely 

HOG FEEDING APPARATUS.—CuHar.es G. 
Howarp, R. F. D., No. 3, Box 47, Exeter, Neb. 
The invention provides. an apparatus for feed- 
ing cattle and more particularly swine, which 


may be arranged to regulate the rate of de- 
livery of the food; provides an apparatus 


where the door for delivering the food may be 























HOG FEEDING APPARATUS. 


readily and quickly adjusted; and provides a 
construction which is simple, economical, and 
durable. So far as possible all the 
shown in the engraving are constructed from 
metal, the sides and top, as well as the fram- 
ing channels below the of the troughs, 
being of sheet metal, while the rods, bolts, and 
disk forming the lock for the doors are prefer 
ably formed of bar and plate metal. 
MOWING MACHINE.—M. G. 
Wis. This invention provides a construction 
wherein is provided for driving the 
mower knife; provides a construction whereby 


members 


floor 


Oris, Aniwa, 


means 


the carrier is rapidly actuated to answer the 
expediences which arise in the operation of 
machines of this character; provides means 
for connecting the draft mechanism to the 
cutter bar; and provides an operating mech- 
anism for reciprocating the cutter bar. 


Of General Interest, 


RIVER BANK PROTECTOR.—T. W. Maxry 


and A. A. Ester, Fowler, Colo. This inven- 
tion refers to a device adapted to be used to 
protect the bank of a river, stream, or other 
body of water from being washed away, and 
which also may be used to change the channel 
of a river or stream. It provides a boom 
which will protect the bank, with a coarse- 
meshed screen on the outer side and a fine- 
meshed one on the inner side, whereby the 
current is retarded in a gradual manner. 
PALMITIN WATERPROOFING COM 
POUND AND PROCESS FOR MAKING THE 
SAME.—E. Mas, New York, N. ¥ This in 
vention pertains to a compound and the 
method of making the same, and more par 


ticularly relates to the treatment of palmitin 


in a solid and non-oleaginous condition, so as 
to make of it the for 
waterproofing compounds associated with other 


use forming base 


substances in a dry powdered form, to act as 
a vehicle. 

HAM PUMP.—C, 8. Harpy, San Diego, Cal. 
The object here is to provide a device espe 
cially adapted for introducing pickle into 
hams, but also capable of use as a measuring 
device, which is operated by the pressure of 
the liquid to be pumped, and wherein the 
quantity of liquid ejected at each stroke of 
the pump may be varied. Mr. Hardy has also 


invented another ham pump for use in forcing 
pickle into the plunger will be 
operated by the pressure of the pickle to alter 
fill discharge the of the 


hams wherein 


nately and barrel 

pump 
SANITARY 

ticoke, N. Y,. 


PILLOW V. Resnon, Schagh 


This pillow comprises a skeleton 


frame having inwardly-yielding end supports 
for the pillow cover, the supports being hinged 
ta fold against the base of the frame, and 
provided with spring members arranged to 


tend to swing the end frames outwardly when 
the latter are operatively set up 

WEED EXTERMINATOR.—G. KE. Wurrney, 
Iane, 8 D the principal 
which this invention has in view 
vide an 
the 
and 
material of any 
plant; and to apparatus for the 
described to pierce and spread the 
a plant, and to inject in the body the 
material. 


Among objects 


are: To pro 
which 


be pierced 


apparatus, by the operation of 


heads or bodies of weeds 


inserted 
suitable character 


may 


therein lime or saliferous 


fatal to the 


have 


provide an 
purpose 
body of 
eradicating 


Household Utilities, 
CONDIMENT HOLDER.—T. F 
City, Iowa. The invention is an improvement 
in that class of condiment-holders which are 
provided with two compartments 
adapted for holding a number 
of different condiments, such as sait and pep- 
per. All the principal parts may be struck up 
out of thin sheet metal, and the partition may 
inserted and held in place without solder- 
ing or riveting solely by means of the inserted 

bottom, 


Lacy, Sioux 


or more 


corresponding 


a 6 


CUSPIDOR TONGS.—4J. R. Easror, Marion, 


N. D The more particular purpose in thie 
case is to give the tongs such construction 
and operation that, by their aid the cuspldior 
may be grasped, washed, turned bottom up 
ward, if need be, and released or turned back 
into its normal position, as desired, without 
the necessity of the operator placing bis hand 


directly upon the cuspidor. 


Heating and Lighting. 

OIL BURNER.-—H. L. Anew, Nast 
Mass In this case the invention relates to a 
burner of a type adapted to epray a 


Dongias, 


suitable 





combustible oil, such as kerosene, and finely 
atomize it and mix it with a suitable quantity 
of air before supplying it to th burning 
nozzle. An object is to provide a burner with 


means for spraying a stream of oil and mixing 
it with a preliminary supply of air, and with 
means for further disintegrating or atomising 
the oll and mixing it with an auxiliary suppiy 


ABE 


My 
Q 





OIL BURNER 

of air. The illustration represents a vertical 
longitudinal section through the center of the 
device, 

Machines and Mechanical Devices. 

FPUMP.-—-P. 8. A. Bicken and F. C. Pisecr 
Shoshone, Idaho This pump operates from 
pneumatic pressure, and is double acting as 
well as direct acting. The exhaust air is wii! 
ized in aiding in the lifting of the water 
column so that the full effect of the com 


pressed air is obtained. All driving or lifting 
pump rods operated the 
eliminated, and the action of the 
trolled by a rotatable rather than a 
catory As the raised by 
pump is a mixture of air and water, there 
no the end of the 
CURRENT MOTOR JAMES Hl. Magrin 

West Lynn Street ngfield, M Che object 
of this invention is to provide 
to be partially submerged In a running stream, 
which will deliver a maximum of power 
which will retain its partially submerged posi 
tion regardless of the depth of the water. The 
engagement of grooved wheels on the ends of 


from surface ar 
pulp is con 
reeipro- 
the 
will 


stroke 


member, column 


water hammer at 


be 


Spr 


a motor adapted 


and 











CURRENT 


MOTOR 


FOR RUNNING STREAMS 


retains the 


shafts or rods with the tracks 
upper and lower run of chains horizontal, 


and 


insures that each vane or blade will be en 
tirely submerged when on the lower run and 
entirely out of water on the upper ruo 4 
chain belt leads from a sprocket wheel and 
may connect with any suitable mechaniam for 
utilizing power. The illustration ts a plan 
view of the improvement 

BARREL TRUSSING AND HOOP DRIV 
ING MACHINE.—Cuaries W. Stanrock, 
Dorincourt, Grays, Essex, England. This in 
vention relates to the manufacture of casks 
(which term is to be understood as including 


all articles of cooperage to which the Invention 
is applicable) and has for its object to enable 
any number of permanent hoops to be fixed in 
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Pertaining to Recreation, 
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Pertaining to Vehicles, 








SHOTIONAL WIND SIHTIELD W. G. Cox 
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his great breadth of view and t directory to those living people of America 
movements in which he has t n an | in whom almost everybody is interested. 
ive li l which he has lent hi | There is in addition a geographical index 
oritative t hese facts are re-fwhich has been compiled with the greatest 
ted in tl of contents of tl 1m | possible care. It groups by States, cities, and 
i collection f essays | post offices all of the names in the book, 
t illy placed before the! making it easy to find quickly any name, 
1 addresses delivered |The amount of labor in compiling a book of 
ly | re various assemblic this kind, to say nothing of the printing of 
rhe f t title of which has been | the same, is almost appalling It is printed 
dopted » to name the collection as afon very thin opague paper, and the volume is 
wl Z 3 us an insight into some inci ound in handsome red cloth. It will prove 
{ hor’s private life, and espe seful in every library. 
in ¢ d f his career, when be} Tape Minutes OF THE EXECUTIVE CoUNCIL 
beginnlt a ee a his OF THE Province or New York. Ad- 
y I nein ‘an ag a : ape cig? ministration of _ Franc is Lovelace, 
—“ . secede” aie ania 1668 to 1673. Edited by Victor Hugo 
agp egoneh nese te & aie Paltsits, State Historian of New 
; York. Albany, 1911. 4to.; 386 pp 
1 1 bel it thus enter I 1 
; ‘ ae 3 : inti rhis is an elaborately annotated volume ac- 
5 lied : : An wit | ompanied by a body of collateral and illus- 
PaaS a ; , well as bis 1 trati documents rhe book shows erudition 
ane in ‘ game spirit is felt co m1 © very st order and the matter pre- 
dir ; ther ¢ “ lop ¢ |s nted is of t highest historical importance, 
, , omifienace of + No expense has been spared to render the pub- 
per s when it fe siven ¥ . its | ition extremely accurate. The book itself 
, i tie ak oi quotation of ¢ 3 | is iutifully gotten up and there is a most 
TN ' deat Tr obey de- | interesting map of Manhattan Island executed 
i at the dat f t a manuscript; this is in a pocket at the 
W) P , se te citen an ext iii k of the book. The office of the State His- 
hai he @ if, the remaining | ' , t in of New York i admirably conducted, 
a aa = eretions. each compriaine | ind the several volumes which we have had 
ses sions coatettae asound bone cue of thon the pleasure of reviewing show that the work 
i to which Ostwald has contributed vhich is done has been well done 
! la n DRryIni MACHINERY AND PRACTICE A 
d tion is devoted to “General Hand Book of the Machinery and 
] t It perhaps hardly too much to Practice of Drying and Desiccating, 
t all-importance of the energy con- | with Classified Description of Instal- 
i nant note in neat Ost- | lation, Machinery and Apparatus 
writings and reflections It w 11 By Thomas G. Marlow. Ney. York: 
i , 1 a book such as 1 ‘ D. Van Nostrand Company. London: 
1 1 by th eminent German Crosby Lockwood & Son, 1910 Svo.; 
t n ¥ i tl energy concept did not 326 pp Price, $5. 
p ir | rh 1 t of drying and desiccating has 
Phi third section deals with the een woefully neglected There is not a class 
J. Science and discusses such topi technical literature where the books on the 
‘ ation of the sciences, the rela-| cupject are so meager or even non-existent 
of ry to practice, the “technique” of | por this reason the present volume will be 
ind so includes one had ia y warmly welcomed, and it is interesting 
y chemical nature, to note that the author has in preparation a 
r I ction i headed “Psychology ? mmpanion volume dealing with the processes 
1 Biogra) Those familiar with Ost-/ and patents for drying and desiccating. When 
3s Ww s will know that he has devoted |tnis appears the subject will be admirably 
derable stud » the psychological phe-| covered. The book is well illustrated with 
Lj ted by tl life history of ngravings and diagrams The subject is 
ty} s of science. Reflections of this} poughly divided into chapters which deal with 
e nd a somewhat rse se mn Of ldrying by gravitation, absorption, and conden- 
r topics of psychologi content, m the | sat on; then the subject of mechanical drying 
ot section. The last paper | is taken up, including pressure and centrifugal 
$ of Arr ius, one of Ostwald’s | force, This is followed by a chapter on drying 
puy to whom this book i8}or evaporation; a chapter on methods of ap- 
I ing the heat follows, then the methods of 
rhe fifth section deals with questions relat- ving the vapor, the handling of the ma- 
ing to art und civilization and sot | terial installations, et« come in for a full 
Pp s which their modern dev | ire of attention rhe i excellent 
nt p n I sixth section is devoted | ibliography containing refe to technical 
t to the 1 ment for an international | jiterature and a complet of terms 
} lunguag of w h Ostwald has been a en- | At the k of t forty-three 
} thusiast ady and supporter for seme | pages of advertising, giving useful addresses 
| I t manufacturers of machinery In a very 
Section seven is a collection of papers on the | special book of this kind advertisements are 
s t of Public Instruction. Among these | far from being a detriment 
ne, a comparison of German and American 
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By Francis Miltoun Illustrated by 
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Page & Co., 1910. 12mo.; 371 pp 
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expressing 1¢ opinions and impressions 

who has qualif tions far abov the ordi 
y for dealing with the subject 

The eighth and last sec rain contains 
it a single paper, which is in many respect 
a counterpart of the first essay. While this 
dealt with some impressions taken from 
rlv days of the author’s career, the last 
vhich is headed “Nach Stockholm,” 
gs b e us a picture of what might be 
id to t tl world’s expression of the 
nsummatio of the great man’s st SSeS 
It is a iwcount of his journey to Stockholm 
and t r int ceremonies attending the  be- 
wal upon him at the northern capital of 
t highest distinction awarded to ien tific 
tl Nobel pri Here iin a 





er of personal touches lend pe 





t to t reading of the closing 
nd or l down the book with a fe 
iving been in intercourse with a gre: 
nd with a man through whose life 
1d of roman which is the privilege of 
the great of those destined for important 
missions, and raised by character and circum 
tance above the level of the petty common 
places of life 
Wio’s WHO IN AMERICA Volume VI. 
1910-11. Edited by <Albert Nelson 


Marquis Chicago A. N. Marquis 


& Co. 12mo.; 2436 pp. Price, $5 net 
rhis is a biographical dictionary of notabk 
living men and women in the United States, 





sed and reissued by Brainerd It aims to} 
give a f personal sketch of every living 
in and woman in the United States who by 
ion ¢ hievement makes his or her pet 
matlity « eneral interest, and tells just the 
hings every intelligent person wants to know 


who are most conspicuous in 


life A 


it those 


walk of valuable feature of 


the book will be found In the addresses ap- 
pended to each name, so that it is an un 
ivaled list for circulation if the highest class 
of patrenage is desired Addresses of leading 
Americans are given in all parts of the world 
Thus the book comprises not only the best 


is also 


attributes of the best biographies, but 


Ait Hand 
Trade 
Toronto, 

1911. 
postage 


ANNUAI A Commercial 
Book of Canada and Boards of 
Register Seventh Year. 
Canada Heaton’s Agency, 
12mo.; 540 pp Price, $1: 

extra. 


ATON'S 


The inf« ation which a business man re- 
quires ever day is arranged in logical se 
juence in the first part of the book The in 

mation has been compiled from the Jatest 





blue books 
different ds 
1 


of towns with 


the 
rhe 
descriptions 


itted for revision to 


nts of the 


and subn 
parti 


trade register 


Dominion 


boards of contains 





notes of | offering invest- 


ents and individuals seeking employment 


The hook is a information 


relating to the 


mine of statistical 


Dominion of Canada, 





Legal Notices 








OVER 65 YEARS’ 
EXPERIENCE 








TrRave Marks 
DESIGNS 
CopyriGHTs &c. 
INVENTORS are invited to communicate with 
Munn & Co.,. 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
|} to patent protection for their in- 
Trade-Marks and Copyrights 
Patents and Foreign 








securing valid 
ventions. 
registered. Design 
Patents secured 

AF » Opinion as to the probable patenta 
bility of an invention will be readily given to any 





inventor furnishing us with a model or sketch and 


a brief description of the device in question. Al! 
communications are strictly confidential Our 
Hand-Beok on Patents will be sent free on 


request 
| Ours is the Oldest agency for securing patents 











| it was established over sixty-tive years ago. 

|| MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St.. Washington, D.C 

| 
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New y Practical Books 


Posular Hand Book for Comet 


and Concrete Users 


By MYRON H. LEWIS, C. E., and ALBERT H. 
CHANDLER, C. E. Octavo, 430 pages, 126 illustra- 


tions. Price, $2.50. 
- @ A concise and 


comprehensive treat- 
ise on the principles 
and methods em- 
ployed in the man- 
ufacture and use of 
concrete and its pro- | 
ducts in all classes 
of modern works. 
It is a standard work 
of reference cover- 
ing the various uses 
of concrete both 
plain and reinforced. 
Everything of value to the concrete user is 
given, including kinds of cement employed 
in construction, concrete architecture, inspec- 
tion and testing, waterproofing, coloring and 
painting, rules, tables, working and cost data. 
It is a thoroughly practical work, clearly 
written, systematic and logical in its arrange- 
ment, broad in its scope and gives a lucid 
explanation of, and a clear insight into the 
fundamental principles employed in concrete 
design and construction. The practical value 
of the book is enhanced by over thirty-five 
useful tables, and concise statements of rules 


and methods. 








we GEMENT 
nag & qgncREte USERS 
) | HANDBOOK 








Drop Forging, Die Sinking and 
Machine Forming of Steel 


By JOSEPH V. WOODWORTH, author of "Dies, 
Their Construction and Use," " Punches, Dies and Tools 
for Manufacturing in Presses;" etc. Octavo, 340 pages, 
300 illustrations. Price, $2.50. 


@ A complete 
practical treatise on 
the hot and cold 
{machine forming of 
steel and iron into 
finished shapes, to- 
gether with the 
tools, dies and ma- 
chinery involved in 
the manufacture of 
‘duplicate forgings 
tand interchangeable 
hot and cold pressed 
parts from bar and 
sheet metal. It is a comprehensive and 
modern work, written by an expert, and 
treating fully on modern shop practice, pro- 


wooODWoRTH 





cesses, methods, machines, tools and details. | 








Standard Presiteal Plumbing 


By R. M. STARBUCK, author of "Modern Plumbing 
Ilustrated," etc. Octavo, 406 pages, 347 illustrations. 
Price, $3.00. 








valuable feature is the special chapter on |™°'* 


drawing for plumbers. The illustrations, of 
which there are three hundred and forty- 
seven, one hundred being full page plates, 
were drawn expressly for this book and 
show the most modern and best American 
practice in plumbing construction. 


Any of these books will 
e sent, postpaid, on re- 
ceipt of advertised price 


a 























MUNN & COMPANY, Inc. | 


| from 


361 Broadway, NEW YORK | burst in freezing, and not in thawing. It is 


Publisher 


| 
@ This is a complete 
practical treatise and 
covers the subject of 
modern plumbing in all 
Stanpano its branches. It treats 
Praetn scxhaustively on the 
ARBUCK skilled work of the 
plumber and _ the 
theory underlying 
plumbing devices and 
operations, and com- 
mends itself at once to 
everyone working in any branch of the 
plumbing trade. A large amount of space 
is devoted to a very complete and practical 
treatment of the subjects of hot water supply, 
circulation and range boiler work. Another 


Notes and Queries 


Kindly keep your queries on separate sheets of paper when corresponding about such 


matters as patents, subscriptions, books, ete. 


| questions, as in many cases they have to be referred to experts. 
No attention will be paid to unsigned queries. 
to correspondents are printed from time to time and will be mailed on request. 


should be given on every sheet. 


(12368) C. A. E. H. says: Will you 


kindly explain to me through your interesting 
column how it is that we are never able to 
see the stars when they are closer than 10 or 
| 15 degrees to the horizon? When I read that 
a star rises or sets at a certain time I am 
often unable to find it because I cannot see 
it when it is close to the horizon. I am almost 
sure that this condition is not due to cloud 
or mist, as I have noticed it on the clearest of 


nights in both summer and winter. A. The 
reason Why the fainter stars are not seen to 
rise, nor till they are some degrees above the 
eastern horizon, is that their light must tra 
verse a much deeper layer of air and is lost 
by absorption At the horizon the light of a 
heavenly body must traverse 55.5 times as 


zenith, and at 5 degrees 
light 


the 


air as in the 
the the 
as much air as at 
the earth 
vapor, both of which 
the brightest of the 


be seen to rise. 


much 


above traverse 10.2 
rhe 


is always laden with dust 


horizon must 


times zenith air 
and 
light. 


bodies can 


near 
water absorb much 


Only heavenly 


H. B. Will 
give me through your Notes and Queries 
the temperature of steam at 10, 20, 40, 50, 
100, 200 pounds pressure? A They 
are 240, 274, 298, 324, 


338, and 388 deg. approximately on the Fahren 


(12369) D. 
kindly 


Says: you 


30 
80, and 


259, 287, 


respectively 


heit scale. 


(12370) A. L. asks: I have had some 


trouble looking up the chemical name Sodium 
aurachloride in your book known as the 
Scientific American Cyclopedia,” which is in 


the Photography under the formula 
name ef Faded Photographs. I have looked for 
this book in chemical dictionary, also cata- 


pages of 


my 


logs, and cannot find this name. Will you 
assist me in finding another name for this 
chemical? A. Sodium aurachloride is a mix- 
ture of equal parts, by weight of gold chloride 
and sodium chloride. It is used in toning 
photographic prints. You can use the gold 
chloride afd sodium acetate for toning without 


The 
lists of chemicals It 


sodium chloride nani 
the 
frequently called chloride of gold and 

‘The Scientific American Cyclopedia 
of Formulas” supersedes “The Scientific Ameri 
ean Cyclopedia of Receipts, Notes, and Queries.” 


(12371) C.F. L. 


the addition of th« 
is given in many of 
is more 


sodium 


asks: Please quote me 


a list (in your Notes and Queries column) of | 
the more important papers on acronautics pub 

lished in the ScienrTirFic AMERICAN SUPPL 

MENT. \. Lack of space in this column will 
not permit of our publishing here such infor 

mation as you require. We have prepared a | 
special list of “Important and Instructive Ar 

ticles on Aviation,” published in the Supper 

MENT, Which we are sending to your address 
by mail We shall be pleased to send a copy 

of the list to any of our subscribers on re 

quest. 

(12372 T. C. W. says: 1. Will you 
kindly state through the columns of your 
paper what are the differences in watts per 
candle of two or three of the well-known elec- 
trical illuminants, say the mercury vapor, 
tungsten, and carbon forms? A. The carbon 
filament incandescent electric lamp is made to 
consume 2% to 3% watts per candle; the 
tungsten filament is rated at 14, watts per 
candle; the Nernst glower lamp may be put 
down at about 144 watts per candle; and the 


Mazda filament varies from 1.15 to 1.45 watts 
per candle according to size. The Moore tube 


may be taken at about 11/5 watts per candle, 


and the mercury may be given at about 0.7 | 
to 0.9 watt per candle, but if a reflector is 
used this will rise to 0.5 to 0.6 watt per can 

die. All these results are to be considered as 
average results with fresh lamps With old 
filaments the current consumption per candle 


rises. 2. Some years ago I read that the theo 
retical efficiency of a carbon lamp was about 
5 per cent; that is, only 5 per cent of the 
current used was available as light, the rest | 
being dissipated as heat. Is any other pet 
centage figure available, and is it anything 
than guesswork? A. The luminous effi 
ciency of an incandescent 3.1 watt per candle 


lamp is thus stated in the new edition of the 
“Standard Electrical Engineers’ Pocker Book,” 
which send for $4: “The proportion of 
the energy within the visible spectrum to the 
total energy dissipated in the filament is about 
The topic is discussed at greater 


we 





3.5 per cent.” 
length than we can make space to quote. 
(12373) F. E. H. asks: Does water 
when frozen expand or contract? And while it 
is possible to burst hydrants which have been 
frozen, by thawing them out, is it not just as 
possible to burst a hydrant by hard freezing? 
A. Water expands at the moment it freezes, 
and for this ice upon water. 
After it is frozen the ice contracts by cooling 
any other stone You will 
that a hydrant is 


reason floats 


just as does. ser 


this water pipe or 


jcircle, as marked in the same drawing. tend 
the points back and cut off to leave a flange 
of about one and a half inches, as shown. Cut 





This will greatly facilitate answering your 
The full name and address 
Full hints 


not possible to burst a water pipe by thawing 
the ice in it, since ice melting 
The reason for the popular and erroneous im- 


contracts in 


pression that pipes burst by thawing is that 
they leak when the ice melts and the water 
begins to flow. The break was in the pipe 
while it was frozen. It is discovered when 
the water begins to flow, after it is thawed 
out. Everybody knows that ice floats on water, 
and hence must expand on freezing. It must 
then contract upon melting. The rest follows 
as a matter of course, 


(12374) C. H. says: I wish to know 
how, generally, to determine the rate of the 
wind in miles per hour by the use of a wind 


mill or some simple machine. Y 
this by publishing an article in the Screnriric 
AMERICAN A. There in which you 
can obtain the velocity of the wind by means 
of a windmill, excepting you make a windmill 


ou may answer 


is no way 


which will move with great uniformity and 
with very little friction Make it as good a 
machine as the anemometers usually employed 


for the purpose, and it will answer just as well. 
You must then with a standard 
anemometer till you determine the number of 
for a of the 
the allowance to 
The machine cag 


compare it 


turns your machine makes mile 
motion of the wind, and get 
be made for friction aud lag. 
then be rated. Of course it must have a 
tering device to show turns or miles 


it has traveled 


(12375) 


a shop window. A. 


regis- 


how many 


A. H. P. asks how to ventilate 
Take two square pieces of 
tin and draw circles on them to fit a five-inch 
stove-pipe elbow, as shown in the dotted line 
in cut, and cut the tin from the center to the 


a hole 5 inches in diameter in the floor of the 
window close to the glass, and another hole of 


the same size through the wall beneath the 
window, making an opening into the street. Fit 


the pieces of tin to these holes, and insert the 


stuvepipe as indicated in cut. Place wire net 





ting over both holes. few holes at 
the top of the window to allow the air to circu- 
late. This will keep the windows frostproof in 
the This which 


Then cut a 


coldest weather, principle, 


IS A Sith- 


“Star” aoe 
“s=" Lathes 


Cross 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA PALLS MPO. CO. 
695 Water Street, 
Seneca Falls, N. ¥., U.S.A, 


THE SEBASTIAN 15-INCH ENGINE LATHE 
HIGH GRADE LOW PRICE 
Automobile Builders, Garages, Ping wl and General Jobbing 


Shops find this the ideal work. Catslog free 
The Sebastian Lathe Co., 120 Culvert St., Cincinnati, @hie 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY eee, 
allow lower bids on jobs, and give 
greater profit on the work, Machimes 
sent on trial if desirea. Catalog Free. 
W. F. & JOHN BARNES CO. 
Established 1872. 
1999 Rusy Sr. Rocarorp, iit. 












asa? 


A 





A HANDY LITTLE TOOL! 


is our Rule Clamp No. 24 
used to clamp two steel rules 
together—end to end—ta ex 
tension. Rates may be of 
same or differevt widths up to 
ig inches. Of special value to 
mechanics haying tool chests 
smaller than 12 inches 


_2 
i Price 50c, a pair 


Send for 232 page catalog No. 18-B. 
THE L. & STARRETT ©6., Athol, Mass, 0. 8 A. 











NOVELTIES & PATENTED ARTICLES 
MAP at; NCHIN N Al MACHINERY 


E.KONIGSLOW AMPING & 











Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Serew Machior Work 
MH. CARSTENS MFG, ©0., 565 W. Lake St., Chicage 
Manutacturer of Patented Articles, Models, Tools, Dies, 
Jigs, Special Machinery, Experimenta! Devices, Novelties, etc. 
CHAS, E. DRESSLER, 882-890 24 Ave., New York 





Manufacturers of Metal Spectaltics, Gtampings, Dies 
and Tools, Thirty Power Presses at your service. 


HOEFT & COMPANY, Chicago, U. 8. A. 





DRAWING 
F. &, 


MATERIALS 
RUFHLE & CO 


Maaafecturers 1 
tt’ Fulton Street, 


New Verk,. U,. #, Av 
of la«trament 


We. Do Kepairiar of ail bind 


FREE GOLD Sample goes with first letter. Some 


thing entirely new. Every firm wants 
it. Orders $1.00 to $100.00 Nice, pleasant t es. W 
today. METALLIC MFG. CO., 438 N. Clack S8t., 
Chicago, Ulinois. 


Let Us Do Your 








Buying material im large quant s and 
having a modern factory @« 
Satan the latest machinery enable t 
almost anything in metal or 
very low price, Estimat 


Manufacturing a complete mouei and pattet» departure ot 
TINLEY PARK MFG. CO., 12 State St., CHICAGO 








THE BEST EQUIPPED 
For Mechanical and Electrical 
Special Machinery, 
Repairs, Experimental 


Designing and Co moriiialy = Mo a 


THE UNIVERSAL 


Uhe Rowland Telegraphic ( 


SHOP 
Manufacturing 
Jigs, Tools, 
Devices 
fadty 


TELEGRAPHIC COMPANY 
HALTINORE, WH 





Suceessors t 


MODELS 2 EXPERIMENTAL WORK. 


nventions uveveivuped, Special Machinery. 
E. V. BAILLARD CO.. 24 Franktort Street 





New York. 





DIE MODELS SPECTAI 





keeps the air_in constant circulation 
The the (which 
is colder and denser has 
a greater than that in the It | 
therefore forces itself out through the holes at! 


ple one. air in window was 


inclosed) and hence 


pressure store, 
the top of the window, allowing the cold air | 
from the street to enter at the Any 
one who tries this plan will find it very satis- 
factory, but should be taken in trimming 
the floor not the opening 
heavy article that will prevent the free circu 


bottom 


to cover with any 


lation of the air 


make 


pots or 


(12376) C. N. K. asks how to 


a household filter A. Use two stone 


in the accompanying engraving 


jars, as shown 

the bottom one being a water jar with side 
hole, if it can be procured; otherwis« if no 
faucet can be used, the top jar can be removed 


to enable the water to be dipped out. The top 





jar must have a hole drilled or broken in the 
bottom, and a small flowerpot inverted 
the hole. Then fill in a layer of sharp 
clean sand, rather coarse, <A 
sand, a layer of pulverized charcoal with dust 
blown out, then a layer of sand, the whole oc 
cupying one-third of the jar. 


saucer 
over 


layer of finer 





TOOLS MACHINERY 
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BAKELITE 


(nee, U. &. Pat, OFF.) 





the new synthetic substance of many applications 
Write for booklet. 
GENERAL BAKELITE COMPANY, 100 William St., New York, &. ¥. 


Veeder Counters 


to register reciprocating 

movements or revolu 

tions. Cut full size, 
Booklet Free. 


VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn, 
Cyelometers, Odometers, 
Tachometers. Cownters 
and Fine Castings. 
Represeuted in Great Britain by 

Manat & Co., Loweren, 6 City 

Road, Finsbury Square, London, 
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Our Nine Billion Dollar Crop 





HE Report of the Secretary of Agriculture, recently issued, 
states that the farm products of this country for 1910 are 
valued at the stupendous figure of nearly $9,000,000,000. 
@ In the mid-month February number of the Scientific American, 
we intend to picture the wonderful scientific rise of American 
agriculture. We are going to tell how much more intelligence has 
accomplished on the farm than mere muscle; how plants such as 


the cactus, which we once regarded as noxious, have been con-| 


verted into delicious fruit by scientific means; how fruits have 
been created for which a name had to be invented; how the colors 
of nature have been changed at will and the flowers painted, as it 
were, by the hand of the scientist; how the soil is vaccinated 
with bacteria at four cents an acre in order 
to enrich it with nitrogen. It is a wonder- 
ful scientific work that the modern farmer 
is doing, just as wonderful as that done by 
the astronomer in his dome or the electri- 
cian in his laboratory. The story of this 
wonderful work is to be told by men who 
have helped to make agriculture a scientific 
pursuit; in other words, by the men to whom 
this country owes a large part of its $9,- 
000,000,000, reaped by the farmer this 


year together with his wheat, corn and rye. 








Forty pages, price ten cents. 
Order from your newsdealer, or from the publishers 





MUNN & CO., Inc. Publishers, 361 Broadway, New York 





A good many people believe that Education comes only from 
schools and colleges. 


It doesn’ t. 
The most effective, most worth-while Education comes from 
a knowledge of human nature and a knowledge of life. 


And the best way to learn these things that are real, is in the 
pages of Mark Twain’s books. 
only as a humorist and philosopher. 


He is far more than this—he is first of all a Teacher, and you 
may benefit by his rich experience—use his powers of obser- 
vation—learn human nature through his pages. 


MARK 
TWAIN'S 
WORKS 


£4 4A ASA 


It had been Mark 
Twain’s ambition to 
have his books in every 
American home, and 
\ he made a great per- 
sonal sacrifice to bring 
about this remarkable 
opportunity—for the 
first time in the history 
of publishing, copy- 
righted books are 
sold at the price 
of non-copy- 
righted 
books—th e 
chance will 
not come 
again. 




















HARPER 
BROTHER. 


Franklin Square 
New York City 


Please send me for exam 





ination, carriage free, a set 
of MARK TWAIN’S 
WORKS, Author’s 
National Edition, twenty- 


five volumes, cloth binding. It is 


I | Copyright, 1907, by A. F. Bradley 


Now for the first time you get a complete set of all Mark Twain's 
writings at just exactly one-half the price they have ever been sold 
before. This is a new edition, just as complete as the old one, 
which stili sells, by the way, at $50.00. This new edition is only 
$25.00—for the 25 volumes. Never before has a copyrighted 
library set of a standard author’s works been issued at 
such a low figure. 

In this new set there are beautiful pictures by Frost, 
Newell, Smedley, Thulstrup, Clinedinst, Kemble, 
and Opper. The binding is in rich red rep silk 
book cloth, with title labels stamped in gold. ‘The 
books are printed on white antique wove paper, 
especially made for this edition. Each volume 
is of generous size and bulk, 5x7 inches. 


HARPER & BROTHERS Send books to....... 


A Catalogue of Our Standard Sets of Books will be sent upon request 


understood I may retain the set for five 
days and at the expiration of that time, 
if | do not care for the books, I will return 
them at your expense. If I keep the books 
I will remit $2.00 a month until the full price, 
$25.00, has been paid, or, within thirty days, 
$23.73 as payment in full, 

8S A. 2018 





Signature. ...... 


You have thought of him | 


His Life in His Hands 
(Continued from page 133.) 
the drawers well secured to prevent slip- 
ping, and adds a pair of heavy woolen 


socks. 


If the water be cold, two such suits may | 


|be worn. If the depth to be negotiated is 
great, cotton soaked with oil is put in the 
ears or a heavy woolen cap pulled down 
over them. Shoulder pads, if worn to 
take the weight off the helmet, are next 
tied on, after which the diver wriggles 
into his heavy suit of rubber and can- 
vas, sleeve expenders being used by the 
attendant to make it possible to get into 
the dress. Next come the inner collar 
and the breast plate, which are secured 
with clamps to the rubber dress, the ut- 
most care being taken in this operation 
| not to tear or pinch the rubber. Finally, 
the shoes are fitted on, and the rubber 
gloves clamped to rings in the sleeves. 
The helmet is last to go on, and never 
before the valves and telephone had been 
|; tested. The attendants start to pump as 
the helmet is clamped home. The helmet, 


of course, is attached to the pump with | 


a rubber tube, which is canvas and wire 
protected. No diver descends, after the 
| helmet is put on, until he has tested the 
outfit for several minutes and found that 
his air supply is sufficient and the pump 
working properly. But neither does he 
delay unduly, for the position in which 
he finds himself is the reverse of com- 
fortable. 

He is supplied with a life line, with 
which he can signal, should his telephone 
get out of order, and by which he may 
|be drawn to the surface, should he be- 
| come helpless for any reason. He must 
take great care when walking about on 
| the bottom not to foul his life line, or his 
air tube, and for this reason must al- 
his steps exactly to his 
starting point, if he has gone into a 
wreck or about any obstructions. For the 
working to- 


| 


ways retrace 


same reason, two divers, 
gether, must be careful not to cross each 
other's paths. 

And when the diver has slipped from 
the float, dock or vessel where his attend- 
ants and air pump are working, and 
dropped down rope or ladder to the new, 
cold, dim, greenish, often muddy, world 
under water, he finds at once a myriad of 
perils surrounding him. Any interrup- 
}tion to his air supply means death. In 
times past, many a good man has died mis- 
|erably in the spouting stream of water 
which choked him from a broken or cut 
air tube. To-day, all good diving helmets 
are provided with a check valve, which 
prevents water entering from a cut tube, 
but the air in a helmet and dress would 
last but a few minutes were the supply 
interrupted. Divers may be lost in a 
wreck, may be overcome from pressure 
|}or apoplexy, or may have perils from 
without to contend with, especially in 
| tropical waters, where sharks or croc- 
| odiles make the diver’s life a matter of 
terror. Sometimes the life line may be- 
jcome so entangled in wreckage that it 
| must be cut, and then there is danger of 
je diver net finding his way back to his 
boat or float, especially if the bottom is 
muddy and fouls the “seeing.” But the 
sreatest danger of all, of course, is that 
the tube be cut, or the diver faint. In 
either case, he is in desperate straits. If 
the man handling the life line “feels” 
anything wrong he will hau! the diver 
up, willy-nilly, and regardless of the se- 
vere bleeding at nose and ears which will 
result from too rapid a rise to the sur- 
face. But if the diver be inside a wreck, 
or if his life line gets tangled in wreck- 
age, such hauling would do no good. It 
is in situations like these that the slen- 
der connecting link of telephone wire 
means so much to the men who risk their 
lives far beneath the surface of the water. 

Of the deadly dangers from shark and 
crocodile, there are tales innumerable 
One will suffice as typical. It is told by 
George Means, now a very old man, 
who walks on a wooden leg, but 
who for thirty years adventured with 








~ | wreck and wrecking job, at the end of a 


slender tube and a life line. Had he pos- 
sessed a telephone, he will tell you, his 
story might have been different, but his 
great adventure was before the applica- 
| tion of that instrument to diving. 
“It was in the Gulf of Mexico, and I 
| had to go down to look up the condition 
of the ‘Bella Marta,’ sunk two-years be- 
fore, and supposed to contain a good deal 
of coin. The water was only nine fath- 
oms, and I did not expect much trouble, 
| but I got it. I had a good man on the 
line, and I thought my pump was all 
right, yet from the first I experienced 
difficulty in getting air. It was found 
}out afterward that theré was a leaky 
| valve. I pulled for more, and for a while 
it came better; then I got to work in 
earnest. The water was clear as a bell, 
‘oat I didn't have any difficulty at all in 
| finding the hull, although she was half 
| covered with sand. But I had all 
| thoughts of her scared out of me in short 
}order. I had-crawled through some of 
| her rigging and wreckage to go down in 
|the hold—dangerous thing to do, but I 
| could not help it. I was getting along 
|nicely, and had the hatch almost broken 
through, when I saw a shadow about fif- 
teen feet long above me. I knew it was 
| a shark, and I was a badly scared man, 
Of course, I commenced working my way 
back as soon as possible, but I wasn't 
|quick enough. The brute saw me and 
came at me slowly, jaws open wide and 
wicked eyes gleaming like sin. And I 
couldn’t get out, because the way I had 
come was the way to his jaws—he was 
on the wrong side for me. I was in mor- 
tal terror lest he go at my tube, but he 
had eyes for bigger game. There was 
but one thing to do, so I drew my knife— 
luckily it was a good ten-inch blade—and 
waited. It was my first experience with 
sharks, and I was nervous; but the 
thought that my life depended on no one 
but me, kept my head clear. He came at 
me sudddenly, with a rush, and turned 
almost on his back, so as to give his 
|scissor jaws a chance. That was my 
| chance, and I gave it to him twice in 
|the throat, slashing as much as I could. 
The water was red in a minute, and as 
| threw myself on my face I just prayed 
he would swim off to clear water. He did, 
I guess, because things were quiet for a 
while, and as soon as my heart stopped 
pounding long enough fqr me to get 
| breath, I commenced to feel my way back 
woodwork, 





again through the maze of 
spars, wreckage, and old cordage through 
| which I had crept to get at the interior 
of the hull. It was slow work, and hazy 
red as the water was, I was afraid to do 
much cutting of ropes for fear of cutting 
my own line. About this time, the air got 
scarce again, and I was in a desperate 
hurry, I tell you. I did finally manage 
to get clear, and, all unnerved, I gave 
| the signal to haul up, when—see this here 
| stump of a leg? Either that shark or an- 
ether one came along just then and got 
the rest of it. I hauled with all my 
might, and the man at the line, ‘feeling’ 
something wrong, hauled too. I came up 
| with a rush, my helmet full of water, and 
| nearly choked to death. The blood was 
|coming our of ears and mouth as well as 
my stump, and they gave me up for dead, 
| but I pulled around. No, never dived any 
more; didn’t want to, either. The com- 
pany gave me a pension, and now | just 
| enjoy it. But that’s my pet nightmare— 
being tangled in a wreck, with a shark 
coming at me.” 

And for all its danger, its romance, and 
its difficulty, the rewards of diving are 
not great. A hundred dollars for an 
hour’s diving job may seem princely pay, 
but when it is realized that such isolated 
jobs are few and far between, that the 
apparatus is expensive and the risk 
great, it does not seem too much. But the 
profession has this one recommendation 
—it requires comparatively little time, 
and a man has many spare hours to him- 
self to turn to account in other ways, and 
as a developer of self-reliance, quiet brav- 
ery, and coolness as well as skill, it has 
| few equals and no superiors. 
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Ice Cream as a Health Food 
experiment 


§ re State 

Ames, Iowa, has invented a new 
frozen dairy product called lacto, which 
contains large numbers of lactic acid 
bacteria in a dormant condition. Metch- 
nikoff, the famous Russian scientist, who 
is at the head of the Pasteur Institute 
at Paris, says that in a _ considerable 
measure old age is caused by the putre- 
factive bacteria in the intestines. These 
produce toxic poisons which 
cause ill health, old age, and finally 
death. He recommends as a remedy the 
taking into the body of lactic acid bac- 
teria. These are entirely harmless, and 
they produce an acid condition in the 
intestines which is fatal to the putre- 


station at 


bacteria 


factive microbes. 

In certain districts of Bulgaria, where 
sour milk forms the principal article of 
diet, the people live to an old age not 
approached elsewhere. People in America 
do not take kindly to sour milk, and it 
was with the thought of furnishing lactic 
acid bacteria in a more palatable form 
that lacto was introduced. 

The palatability of lacto is shown by 
an experiment carried on at Ames. Out 
of 179 persons who sampled lacto, 12 
pronounced it very good, 37 good, 6 aie 
Comparing it with vanilla 
ice cream, 111 reported that they pre- 
ferred lacto, 9 considered it equal to ice 


and 8 poor. 


cream, and 59 preferred the ice cream. 
Comparing lacto to sherbet, 123 preferred 
lacto, 30 preferred sherbet, and 6 con- 


sidered lacto equal to sherbet. At the} 


college creamery both lacto and _ ice 
cream were made and sold at the same 
An average of eight 
days’ sales showed that 46.8 per cent of 
the sales were of lacto. This is a very 
remarkable showing for a new product. 


price last summer 


Lacto is made of loppered whole Gr 
skim milk, with the addition of sugar, 
eggs, lemons, and flavoring material. It 
contains less fat than ice cream, but more 
It has a much higher food value 
Lacto can be 


protein 
than sherbets and ices 
made at a lower cost than ice cream. It 
can not be s adulterated with 
gelatin, gum, or corn starch. It is more 
digestible than ice cream, and can be 
eaten in almost any quantity without ill 


» easily 


results. 

Freezing does not hurt the lactic acid 
germs, and they retain their vitality even 
after the product has been stored for 
some time in the frozen condition. Bac- 
teriological analyses of lacto show that it 
does not contain any other forms of bac- 
teria than the lactic acid produces. This 
is notwithstanding the fact that no 
taken to keep other 
bacteria out of the and goes 
to prove that lactic acid is fatal to putre- 
factive 


especial pains were 


produce, 


bacteria 


A special cable has been manufactured 
,for the purpose, and it is expected that 
when the system is placed in operation, 
all the business from Washington to 
Baltimore, Wilmington, Philadelphia and 
New York city will be handled through 
these underground wires, and any busi- 
ness the other side of New York will be, 
for the time being at any rate, by the 
overhead wires. 

In case of accidents to the open wire 
plant, portions of the underground cable 
system can be connected to the overhead 
lines, enabling the company to continue 
its service without interruption around 
a break in the overhead line until the 
line shall have been repaired. 

It is also planned to carry, in addition 
to the conductors for the telephone serv- 
ice, wires for the purpose of telegraphy, 
so that it seems certain that before the 
year 1911 shall have passed the capital 
of the nation will be forever relieved of 
the possibility of isolation from the prin- 
cipal cities of the East. 
| The route of the conduit follows for 
the most part those much traveled roads | 
| between New York and Philadelphia, then 
along the old Philadelphia and Baltimore 
g | turnpike, and the historic pike between 
Baltimore and Washington. 





Soil Pollution by Hookworm 
Q the discovery by Dr. Charles 

Wardell Stiles that the hookworm is 
responsible for the low mental and physi- 








cal condition of the “poor whites” in 
many parts of the South, the problem | 
of soil pollution has engaged the atten-| 
tion of the United States Public Health | 
and Marine Hospital Service as well as 
of local health authorities. 

Under the direction of Prof. Stiles and | 
Dr. Charles R. Gardner, experiments | 
have been conducted with a view to de- 
termining the length of time that hook- 
worm eggs may retain their vitality in| 
the soil under various conditions of dry- 
From these ex- 





ing and of temperature. 
periments it appears that it is not safe | 
to assume that the sand under and} 
around a privy is entirely free from in-| 
fection with hookworm even 
after the privy was last used, oitinasiit 
the infection is considerabl~ reduced at | 
the end of four months 

Under water, where the fecal material 
undergoes decomposition, most of the 
hookworm eggs are dead in about ten 
weeks, though some survive that period. 
It seems very probable that in three 
months all hookworm eggs in fecal ma- 
terial would be dead if this material is 
subjected to decomposition; at any rate, 
it would not be safe to use such material 
for fertilizer in less than three months. 

Chloride of lime has been used as a 
disinfectant in solutions of about one 
pound to ten gallons of water. Experi- 





ments show that this solution does not 


Beating the Blizzard 
W HAT is probably one of the largest 
undertakings ever begun is the 
establishment of an underground tele- 
phone conduit from Washington to New 
York city 
During the last inauguration, when 
Washington was in the grip of one of the 
worst storms experienced for many years, 
communication between the two 
Train travel 
was also badly crippled. It was during | 
this condition of affairs that the idea of | 
an underground telephone conduit sys-| 
tem was considered, which could be oper- | 
ated despite the most destructive storms. | 
After consultation with the best en- | 
gineers and the manufacture of specially | 
heavy machinery the plans are being car- | 
ried to completion, and it is hoped be- 
fore another winter has arrived that the 
underground system will be in operation. 
The conduit being laid is built of creo- 
soted wood, which has been found to be 
the most Conduits of this | 


cities 


was cut off for many days. 


durable wood. 
wood have been found by experience to 
than twenty years. In the 
is expected to use terra cotta} 
and « ent, but in the open country to 
use creosoted wood. | 


last 1 e 
cities it 


en 


|cover the metal, 


kill all the hookworm eggs in from 22 to| 
40 hours. 

Incidentally these experiments brought 
out the fact that eggs of various species | 
of flies, including the common or “ty- | 
phoid” fly, are still capable of develop 
ment, and that the flies are capable of 
reaching the open air, even 
fly-blown material containing the eggs 
is buried under 72 


when the 


from 17 to 72 inches of 
sand 


Corrosion of Iron and Steel 
\s a result of investigations of the) 
-AXcorrosion of iron and steel, some 
manufacturers have been induced to pro- 
duce a practically pure iron for culveris 
and pipes. Investigations in regard to 
fence wire have resulted in the improve- 


|}ment of the product of some manufac- | 


turers. Corrosion experiments extended 
to the use of paints in the protection of 
{structures of iron and steel have made 
it possible now to design and specify al 
protective paint which will not only 
but will act as a rust 
inhibitor. It has been shown, too, that 
the life of wire fencing can be prolonged 
by painting it, at an expense of about 
one cent per rod. 
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Electricity 
Coasting Clocks on New York Cars.— 
The Third Avenue Railroad of this city 
is about to install a number of 
Broadway 


coasting 
clocks on the cars of the 
Street line. The purpose of 
motormen to 
their 
It is 
saving of ten to fifteen 
effected in this way. It 
reward for 


Forty second 
clocks is to encourage 
permitting 


these 
economize eurrent by 
cars to coast as much as possible. 
believed that a 
per cent may be 
is proposed to offer a motor 
who make the 


these clocks. 


men best records, as regis- 





tered by 


Telephone from London to St. Peters- | 
burg.—By means of the new submarine 
telephone cable from Dover to Cape Gris 
Nez, on the French coast, and suitable | 
will be possible to carry on 


from two ends of the | 


and it 


a conversation 
wires in towns 850 miles apart, 
will be easy to speak from London to St 
Petersburg. By introducing small self 
induction or “loading” coils into each of 
the wires at spaces of about one mile 
apart, the defects of indistinctness and 
weakening of the sound noticeable in long 
cables of the old time have been overcome. 


Electricity versus Hydraulic Power. — 
The Rothesay dock on the River Clyde re- 
cently installed a complete set of elec- 
trically-driven machinery in place of the 
hydraulic equipment previously used. A 
comparison of the two systems shows that 
installation was about the 
while the working 
less in the case of 
power, owing to the variable character of 
the work. Electric power could be used 


the cost of 


same in each case, 


costs were electric 





in conditions that did not permit of the | 
hydraulic power. When 
under full load, however, the | 

system equaled 


employment of 
working 

hydraulic 
system in economy. 


Auto-truck to the Rescue of a Compos- 
ing Room.—Not long ago, the city electric | 
Minneapolis was interrupted 
This badly crippled one of the 
newspapers of the city, which was de-' 
pendent upon the city mains for power | 
to operate its linotype machines. It’ 
chanced that across the street there was 
a large garage, and an electric truck was 
hastily loaded with 105 storage battery 
cells used for electric vehicles. This was 
stationed just outside of the newspaper 
office, and current from the storage bat- 
teries, at volts, was conducted into 
the composing room, permitting the oper- 
ators to continue work until the city 
service was restored. 

Losses on High Tension Lines.—In a 
paper read by Mr. West before the Amer- 
ican Institute of Electrical Engineers, 
the relations between voltage and losses 
on transmission lines, by reason of coro- 
nal discharge, were discussed. He found 
by tests on the lines of the Central Colo- 
rado Power Company that with tensions 
of 50,000 and 60,000 volts on a line 180 
miles long, the loss was not serious, even 


the electric 


service of 


by a fire. 


220 


in diameter. But above a critical voltage 
the loss increased greatly, par- 
ticularly under no-load conditions, but 
this loss could be reduced by using larger 
conductors. 

Massachusetts Board on Electrification. 
—The Massachusetts Joint Board on Met 
ropolitan Improvements has arrived at 
the conclusion that it would be inadvis- 
able to compel railroads entering Boston 
to electrify their lines. While they rec- 
the fact that electricity would add 
to the comfort and convenience of the 
public, they point out that the science is 
now in a state of rapid change, and that 
under present conditions electrification 
would not result in economy, although it 
ultimately result in a profit. It 
probably require an increase in 
fares and freight rates. They 
point out that electrification is not abso- 
lutely necessary on the grounds of public 
afety, and that if the roads were com- 
pelled to electrify now, they would have 
other more important im- 


ognize 


might 
would 
passenger 


j}and 


submarine, 





rrovements. 


Engineering 
Rapid Tunnel Construction.—A 
of rapid tunnel construction was recently 
Catskill aqueduct when a 
Walkill 
17 feet in diameter, 


— 


made on the 
heading of the 
which is circular and 
feet in a single 


Dock. —The 


syphon tunnel, 


was advanced 523 month. 


Pearl Harbor Dry excava- 


tion work on the big naval drydock at 
Pearl Harbor, Hawaiian Islands, is com- 
pleted. The dock is to be 814 feet in 


width at the 
will 


length, 113 feet 4 inches in 
and at mean high water it 

feet of over the 
Harbor itself, which is be- 
will be open to navigation 


entrance, 


have 32\ water keel 
blocks. Pearl 


ing improved, 


probably late in 1912. 
| 
Big Railway Profits.—The report of 
the Interstate Commerce Commission | 
|shows that the last year was the most | 


profitable in the history of American rail 
ways. The total profits amounted to 
$940,076,363, which is nearly $112,000,000 
greater than that of the preceding cor- | 
responding period. 


The Traffic Figures of the Public Serv- 
ice Commission:—These show that 1,526, 
966,988 passengers rode on the various 
transportation lines in Greater New York 
during the year ending June 30th, 1910 
The total for the previous twelve months 
was 1,396,086,252. The fares collected 
during the last year by the railroad com 
panies reached the great total of 
$76,000,000, while the operating expenses | 
were over $43,250,000. 

Curtis Turbine in British Navy.—The 
Curtis turbine has received its first trial 
in a new British cruiser, the “Bristol,” 
the results have exceeded anticipa 
tions. At the full power eight-hour) 
trial, the mean power was 24,275 shaft | 
horse-power, and the mean speed on the 
measured mile was 26.84 knots, which 
constitutes the “Bristol” the fastest ves-| 
sel of her class in the British navy. At 
full power the water consumption was | 
12.2 pounds per shaft horse-power per 
hour for the main turbines only. 


over | 





} 


Wireless on Submarines,—A most in- 
teresting experiment was recently carried 


out in the British navy, when the larg 
est submarine, 
communication, when 
condition, 
ture.” 


“B-1,” carried on wireless 


in the submerged | 
with the cruiser “Bonaven-| 
The antenne were carried by a} 
yard at the top of the mast at a height of 
some 30 to 35 feet above the deck of the | 
and led down to connections 
within the submarine. The results prove 
that a fleet of submarines in the sub- 
merged condition could be directed — 


a larger ship at the surface. 
| 


Goed Roads at Low Cost.—In an en- 
deavor to stimulate interest in the good 
roads movement in the States through | 
which it operates, the Pennsylvania Rail-|- 
road has issued a pamphlet entitled “Good 
Roads at Low Cost.” The booklet de- 
scribes the split-log drag, a device which 


can be made by any farmer who follows 


the directions given in the pamphlet, and 
which has been used with telling effect 
upon country roads. Several of these 
devices have been placed at various Penn- 
sylvania Railroad stations throughout the | 


|} Address F. 
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Classified Advertisements 


cents aline. No jess 

than 12 lines accepted. Count 
All orders must be accom- 
Further information sent on 


thise 
more 


Advertising in 
than four nor 
seven worgs to the line. 
panied by a remittance 


request 
READ THIS COLUMN CAREFULLY,-— You will fing 
iuquiries for certain Ciasses of articics numbered jin 


consecutive order. If yu manufacture these 
write us at once and we 
address « 


goods 
will send you the name and 
f the party desiring the information There 
Ss no charge for this service. In every case is 
necessary to give the number of the inquiry. 
Where mauatacturers do not respond promptly the 
inquiry may be repeatea 








MUNN & C@., 


Ine. 





FOR SALE. 


Inquiry No. 9215.—Wanted. machine for produe 
ng a good tinish on bammer an‘ other handles. 
“ FOR SALE.— Patents, Saw No. 73231. Bit Brace No. 
790086, Saw Handle, No. 71090. For information address 
C. W. Stites, 62 William Street, New York Cit 


Inquiry No. 9216.—Wanted, to buy a sewing ma- 
chine having a very jong arm for special work 





AGENTS WANTED. 


Inquiry Ne. 9217.—Wanted, the names and ad- 
dresses of manufacturers of machinery for she ling al 
mounds and peanuts. 

WAGON TONGUE YOKE ATTACHING DEVICE 
Will prevent an accident either in going up hill or 
down. If Yoke, Yoke Straps. or Traces oe Trees 
or Double Tree breaks. Horses can not get away from 
tengve. For full L partie ulars address Fred’k G Mitchell 
Glencove P. O.. Md. 

Inquiry No. 9218.- Wanted, the names and ad 
dresses of manufacturers of outfits for salting almonds 
and peanuts. 


WANTED. 


Inquiry No. 9219. Wanted. names and addresses 
of manufacturers of bags, cartons. and oiled and waxed 
paper for marketing salted almonds and peanuts. 


LOCAL REPRESENTATIVE WANTED. Splendid 
income assured right man to act as our representative 
after learning our business thorougbly by mail. Former 
experience unnecessary All we require is honesty 
ability. ambition and willingness to learn a lucrative 
business. No soliciting or traveling. This is an excep- 
tional opportunity for a man in your section to get into 
a big paying business without capital and become inde- 
pendent for life. Write at once for full particulars 
R. M«cden, Pres. The National Co-Operative 
Keal Hstate Company, L., 373 Marden Bidg., Washing- 
ton, D ¢ 


eatin No. 92:°20.—Wanted, the names and ad 
dresses of manufacturers of plants tor the preparation 
and mixing of baking powders: aiso dealers in ingre- 
dients for making the powder, manufacturers of cans 
labels, etc., for packing baking powder for the market 








MISCELLANEOUS. 


Inquiry No. 92:21.—Wanted, names and addresses 


| of owners of mica properties 


BIG MONEY WRITING SONGS. Thousands of dol- 
lars for anyone who can write successful Words, or Mu- 
sic. Past experience unnecessary. We want original 
— puvems with or without music. Send us your work 

today. or write for free partic aiars Hi. Kirkus Dug- 
dale Co., Dept. 3, Washington, D.¢ 

Inquiry No. 9222,— Wanted names and addresses 
of owners of white silica sand deposits 





LISTS OF MANUFACTURERS. 


Inquiry No. 9323.— Wanted. 


to buy 
for making sugar of milk 


machinery 


COMPLETE LiSTS of manufactorers in a}! jines sup 
pled at short notice at moderate tates Small and 
specia! lists compiled to : rder at various prices Ks 
timates shouid be obtained m advance. ddress 
Mann & Co., Inc., List Department. Box 773, New \ ork 


Inquiry No. 9224. 


Wanted, to buy a motor driver 
floor scrubbing machine. ai 


SALE AND EXCHANGE. 


Inquiry Ne. 92:°25.— Wanted. a concern able to 


grind and polise jdammers. 
A LIST OF 1,506 mining and consuiting engineers on 
cards. A very valuable list for circularizice. ete, 


Price $15.00. _ Address Munn & Co., Ire. 
ment. Bo New \ ors. 


Inquiry No. 9226.— Wented, to buy a machine for 
makene flat-sided popcorn ce kos. 


Inquiry No. 92:°27.— Wanted, a power-driven saw 
for cutting down pive trees twenty inches in diameter, 


Inquiry Ne. #228,—Wanted, to buy fabric tafting 


List tepari 





| machines. 


Inquiry No. 9229. —Wanted. addresses of manu- 
facturers of an alloy called Duraiuminum. 

Inquiry No. 9'230.—Wanted, to buy a plant for 
| the menulec ture of alcohol and sawdust 

Inquiry No. 9231.—Wanted, addresses of owners 

of water falls baving a four-foot fall and upwards 

inquiry No. 923°2.— Wanted, addresses of mana- 
fecturers of engines that can be run with crude oil. 

Ag ben iry No. 9233. Wanted, a roller or other de- 
vice for skinning a beef in rapid, economica! manner 

Inquiry No. 9234, Wanted a smal! specialty of 
universal salability to sell from $3 to $10. Proper arti- 
cles can be fivanced. 


Inquiry No. 9235.—Wanted, names and addresses 
of manufacturers of machinery and appliances for 
making ceiluloid. 

Inquiry No, 9236. — Wanted, the name and address 

of the firm making the New Engiand Filling Machine 

Inquiry No. 9237.-—Wanted, information relative 
the Parmelee Automatic Aerated Water Still and 
Sterilizer. 











State of Pennsylvania. | 


Wire Gages Should be Standardized. — 
A correspondent has called our attention 
to the fact that there are some six or 
eight different gages in use by the wire 
and sheet mills of the United States. 
There is often a difference of two sizes 
in the gages, and a mistake in using the 
wrong gage often results in a great deal 
of expense to one party or the other. If 
merely the size and not the gage is given 
with an order, the mill must write back 
to ascertain the gage, and much valuable 
time is lost. Our correspondent sug- 
gests that either the manufacturers 
themselves should get together and de- 
cide on some one gage, or the government 
should take action in the matter. rat 
commend this matter for discussion by | 
users, dealers, and manufacturers of 
wire of all kinds, and of sheet metal. 


Solders and 
Soldering 


@ if you want a complete text book 
on Solders and the art of Sold- 
ering, giving praciical, working 
recipes and formulae which can be 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metal-worker in general, read the 
following Scientific American Supple- 
ments: 1112, 1384, 1481, 1610, 1622, 
1434, 1533; price 70 cents by mail. 
@ Order from your newsdealer or from 
MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 
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| system lamps FREE. 
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/ UTICA, N.Y 


BROOMELL'S VACUUM CLEANER 
She “VICTOR” 


*’Tis the finest in the Land.” 
or tric Portable 4% H. P. motor—a 
re ct machine, Electric Stationary 
| H Pp motor, You can fnstall it your- 
self in two hours time, Only one pipe 
required. made from slip ——— 













ated t ng, furnished with ma- 
- 1 I direct and save money, 
Victor Cleaner Co., Manufacturers YORK, PA. 
Your PATENTS 
incor orate = Saar 
ARIZOWA 
a Expense the least. Hold meetings. transact 
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STODDARD INCORPORATING COMPANY, Box 8000 
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$3,000 to $10,000 
Per Year For You 


Ican make you' pros- 
perous Ifyouw ant to 
earn more money— if 
you want to establish 
yourself in an inde- 
pendent business re- 
quiring no capital—send 
me your name and addre ee 
on upon below s 
poste st will do) and will 
mail you, free, our Big 
e Book, fully explainin just how 
if to earn big money in the Real 





Estate, Brokerage on insurance Business. Our 
thoroug! ceessful system not only 
equips you fu y on eve ry point of Real Estate, 


Brokerage and Ins rance, we also give you, free, 
ava nal ‘ se in Commercial Law. Our Free 
Book of gre at i terest to anyone, but is of 


» Clerks, Book Ke epe rs, Sales- 
Ag ts Bolle ‘it rs and others who are ambi- 
tious to bein a good paying business of their own. 
International Realty Corp., 608 Manhattan Bidg., Chicago 
Successors to The Cross Co., and H. W. Cross#& Co. 


This Book 
Shows You 
How to Suc- 
ceed in Real 
Estate, Brok- 
erage and 
Insurance 
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ay 
get our Electro- 


20 DAYS HOME 


TRIAL 
It is truly a wonderful 
little instrument, perfected 
to such a degree that the 
deafest person can hear 
the faintest sound and en- 
joy all the pleasures. of 
= Church, theatre, public 
=) speaking or ordinary con- 










timonials from res 
people. sible when in use. es you 
ear and grac rela your hearing. If you are 
deaf or hard of iy restore be sure and write at once. 


Stolz Electrophone Co. 619 Stewart Bldg. 92 State St.Chicago J 


TRY THE SMITH FREE 


We want a SMITH STU! 
on every stump or rhe fore: n 4s 
country. It has a cost record of 5¢ a 
” stump where the stumps run from | to 3 
feet through; # will clear from | to 3 acres a 
day, doing the work of 20 men. Write to. 
r catalogue end FREE ‘TRIAL OFFER. 


W. SMITH GRUBBER CO, 15 Smith Sta. LaCrescest, Mina. 














Iustrated — | 


42 State Street, Dept. 40 Chicago, Hl. 


}of 12 knots against an 8-knot breeze dur-| 
| ing the experiment. 





| Halle at 11: 





Aeronautics Science 
Long Voyage by a German Dirigible.—| The Flowing of Metals.—It is perhaps 
The German military dirigible “Gross|not generally known that one of the 
Ill.” left Berlin at 8:15 A. M. on the| most important properties of metals 


employed in striking coins and medals, 
and stamping and shaping articles of 
jewelry, is that of flowing under pres- 
sure. Standard silver is remarkable for 
this property, which precisely resembles 
the flowing of a viscous fluid. The flow 
takes place when the metal is subjected 
to rolling, stamping, or hammering, and 
the particles of the metal are thus car- 


morning of January 31st, and landed at 
Gotha at 1:45 P.M. Thus in five and one- 
half hours, the airship covered about 160 
|miles. En route the airship passed over 
30 A. M. An average speed 
of about 28% miles an hour, was main- 
tained during this, the first long flight of 
the year by a German dirigible. 


Broken Propeller in Flight Fails to 


ried into the sunken parts of the die 
‘ While ‘ 
Cause Accident. hile flying ina strong without fracturing, and a perfect im- 
wind at Havana on the 2nd instant, Avia- b 
: be P pression is produced. 
tor Ward, of the Curtiss team, met with a 
mishap. His propeller broke while he| Geod ‘‘Seeing’’ at Lick.—The excei 


lence of the Lick telescope and the steadi- 
ness of the air when the conditions are 
good on Mount Hamilton are attested by 
the statement of one of the observers 
there, that double stars, whose compo- 
nents are nearly equal in brightness, 
can be measured if the distance between 
them exceeds one-tenth of a second of 
arc. What this means in accuracy of 
definition may. be understood by remem- 
bering the fact that one-tenth of a sec- 
ond is equal to the apparent diameter 
of the head of an ordinary pin, viewed 
by the naked eye—if the eye could see 
it—at a distance of two miles. 


was at a height of 500 feet, but he man- 
aged to stop his engine and glide to the 
ground in safety. As similar accidents 
have occurred to monoplanes, it does not 
appear that the breaking of a propeller 
while in flight is necessarily serious. 


A Seven-passenger Flight with a Mono- 
lane.—On Thursday of last week (Feb- 
ruary 2nd), M. Le Martin, the French avi- 
ator, broke the world’s record for pas- 
senger carrying by taking aloft seven 
passengers for a five-minute flight. Only 
a week ago Roger Sommer carried six 
passengers in his biplane. The new 








Fits smoothly and 
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with neatness and 
security. 

It holds its 
strength and 
excels in wear 
value. Anew 
















Boston 


Garters 


Worn the 
World Over 
by Well 
Dressed 

Men. 









le. Cotton25c,Si1k50c § 


Mailed on receipt of Price. 
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New and bright by wiping before and efter 


using with woolen cloth moistened with 
$¢3-in-One.”’ Prevents rust and tare 
nish on the runners, keeps clamps and screwa.tn fine 
working order. Good sample bottle and book 
absolutely free. Write 31N1O0i1L CO 
14 Broadway, New York. 
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record, however, was made with a Blériot 
monoplane, which is all the more remark- 
of the fact that most of the 
made by 


Science of Colonizing. —Of all the colon- 
izing powers, Germany makes the most 
thorough study of the physical conditions 
prevailing in her possessions, and espe- 
cially of that all-important factor in 

A Record Military Cross-country Flight. | colonial problems, climate. To the long 
—Captain Bellanger, one of the best} series of climatographic memoirs hereto- 
cross-country flyers of the French army, fore published concerning German colon- 
from the military aerodrome at|ies has just been added “Das Klima von 
Vincennes, Paris, at 8:45 A. M. on} gamoa,” by O. Teterns and F. Linke. This 
February Ist in an endeavor to fly to| jg much the most complete account of the 
Pau, a distance of some 500 miles. He) climate of Samoa that has yet appeared, 
landed at Bordeaux at 4:56 P. M., hav-|and is issued by the Royal Society of 
ing the 360 odd miles with but| Géttingen, which has maintained a large | 
two stops at a rate of over 40 miles an| observatory in Apia since 1902, under the | 
The following day he completed | direction of which a reseau of meteoro-| 
his flight without incident. He used a} logical stations has been in operation | 
monoplane for this new record-breaking | throughout the islands. 
trip. The flight from Paris to Bordeaux 

was first made by Bielovucci last summer | 
in 7 hours 5 minutes actual flying time. 
He required two days. 


able in view 
of this sort have been 
biplane type of machine. 


records 
the 





started 
near 





covered 


hour. 


Charcot Indorses Peary.—Dr. Jean} 
;Charcot, the French Arctic explorer, has 
|}come out strongly for Peary. In a rather 
| passionately written monograph he asks 

Experiments with Man-lifting Kites m|why the French have failed to accord 
the Navy.—On Wednesday of last week Peary honors which have been showered | 
an experiment was made with man-lift-! ypon the American almost 
ing kites at Santa Barbara, Cal. A string | every other country. “Is it,” he 
of eleven kites was sent up from the deck | “that France geography is 
of the warship “Pennsylvania,” and made | generally ignored, and that, for the sake 
to lift Lieut. John Rodgers 400 feet in| of hiding our ignorance, there is an en- 
the air. Lieut. Rodgers, seated in a sling) qeavor to produce the impression of a 
a hundred feet or more astern of the | greater knowledge than that possessed by | 


explorer by 
asks, 
because in 
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vessel, made observations and took pho- | others? Or 
tographs during a quarter of an hour. | we are the 
While aloft he signaled to the officers on 
the warship, and gave them the results 
of his observations. 


is it from jealousy, because | 
nation which has made the 
| least effort toward the conquest of polar 
|} mysteries? We owe it to our country, al 








the aviation field by employing similar | deed, the standardization of bread is 
| tacties The cowboys looked on in emnnee | commaetbiat more important, since it con- 
ment, and upon his alighting, they) stitutes about two-fifths of the weight of 
thanked Simon for having so cleverly|the food of the working classes. To 
and expeditiously herded the cattle. The | quote the statement: “In view of the 
following day, at the Houston meet, M./inferior nourishing qualities of the white 





| six feet 


This is the first time | ways so keenly hungry for justice, to | 
that tests of man-lifting kites have been | .ttie this matter aright. All France, e n-| 
made by officers of our navy. The) thusiastic as it is over 


acts of he rota 
| without distinction of nationality, owes | 
| it to itself to repair one of the greatest 
pieces of :injustice of the century! 


“Pennsylvania” was traveling at a speed 


Herding Cattle by Aeroplane. — The! Standardizing Bread.—Sir Alfred 
uses of the aeroplane are becoming more | Fripp, Surgeon in Ordinary to the King 
numerous every day, but novel indeed is! of England, other equally 
the use to which his Blériot monoplane | nent British medical authorities, have 
was put by René Simon at Houston, | issued a jointly signed statement in which 
Texas, on the 27th ultimo, the opening day | they express the opinion that there is a 
of the engagement there of the interna-| national necessity for the fixing of the 
tional aviators. M. Simon flew out over’ nutritive value of what is sold as bread. | 
the plains, and rounded up a large num- | They argue that milk must conform with | 
ber of steers by circiing above them andja certain standard, and there 
swooping down upon them. When he had | be no reason why bread, which is equally 
got the herd together, he succeeded in| important as a food, should not be 
driving them right up to the fence of|the subject of governmental control. In 


and some emi- | 


seems to| 


made 


bread commonly sold we urge legislation 
making it compulsory that all bread sold 
as such should be unadulterated 
wheat flour, 
cent of whole wheat, 


and semolina.” 


Roland Garros ascended to a height of 
7,600 feet, and was lost in the clouds for 
fifteen minutes. M. Simon flew over the 
spectators in the grand stand only five or 
above them—so close indeed, that 
the hats of many were blown off. 
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containing 
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The World’s Great Magazine 
of Aerial Flight 


A Collection of Issues Makes a Compleie 
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George F. Campbell Wood Deinys Pr. Myers. 


Hudson Maxim, Sir Hiram Maxim, A. Lew 
rence Rotch, General James Allen, Glen Cur 
tiss, Chas. K. Hamilton, Major 8, Reber, Henry 


A, Wise Wood, Israel Ludiow, ete,, ets 


The subscription rate is $1.50 per year. 


A trial subscription for four months can be 
had for fifty cents, if desired. 
Single copies, 15 cents 
The first twelve numbers of AIRCRAFT have 
been bound into one complete volumn, in- 
dexed, and are for sule at the following 


prices: Cloth, $3.50; Cloth and Leather, 
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Seasoned Motor Car Owners 


Invariably Choose The f{bbolt etroit | 


, <TH! perience of veat chooses the every detail, to providing the one perfectly bal- 
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of permanence anced, fully standardized motor car at $1500, 
ti 

len who know all the motor cars This is why motorists who can tell any motor car 

al the price invar ablw choose the Ab- a mile away recognize in the Abbott-Detroit many 

f the features of $4000 motor cars and absolutely 


bott-Detroit * " 
the greatest value in a $1500 motor car 


\ ' anged mm 
ne f oose the Abbott ' , 
net Write for the Book of the Abbott-Detroit 
t exacting demands 
dt urdest work their cars are buying the It shows you this car sells at $1500 fully equipped, 


et while the others sell * stripped" at the price. 


It shows you that the “‘extras"’ on the other $1500 | 
ars bring their price upto nearly $2000, but that the 
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e of the Abbott-Detroit includes every- 


of Abbott-Detroit to Old ie hat t re ll windshield 


Customers When we send the book, we'll send you a letter of 
LT itroduction to our local dealer, who will show you 
e Abbott-Detroit and explain its $4000 features. 
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Is our Registered and common- 
law Trade-Mark and cannot be 
rightfully applied except to 
goods of our manufacture. 

If a dealer tries to sell you a 
camera or films, or other goods 
not of our manufacture, under 
the Kodak name, you can be sure 
that he has an inferior article 
that he is trying to market on 
the Kodak reputation. 


If it isn’t an Eastman, it isn’t a Kodak. 


EASTMAN KODAK COMPANY, 
ROCHESTER, N. Y., The Kodak City. 
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The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 





Partly Based on the Twenty-Ejighth Edition of 
* The Scientific American Cyclopedia of Receipts, Notes and Qyeries* 


diied by ALBERT A. HOPKINS, Query Editor of the Scientific American 


= HIS is practically a new book and has called for 

the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
Se ah Sty find any formula desired. 
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“As Indispensable as a Dictionary and More Useful” 





Following is a List of the Chapters 
I. Accidents and Emergencie | XV. Insecticides, Extermination of Vermin 
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IV. Art and Artists’ Materials | XVII. Lubncants. 
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Protecting | XXIL Rubber, Gutta-Percha and Celluloid 
VII. Cements, Glues, Pastes and Mucilages. | XXIII. Soaps and Candles. 
VI. Coloring of Metals, Bronzing, et | XXIV Solder ing. 
IX. Dyeing XXV. Toilet Preparations, including Per- 
X. Electrometallurgy and Coating of | fumery. 
Metals | XXVI. Waterproofing and Fireproofing 
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HE approach of the festive season of Spring is 

the time for one to study his plan for the 

Lf) Spring planting. The most useful and practical 

feature of this issue is the planting table which has been prepared by 

Charles Downing Lay, the well-known landscape architect. Five 

full pages have been given to the subject, which ranges from the 

growing of trees, shrubs and flowers, to the more prosaic planting 

of the vegetable garden. It will be a great service to the amateur 

and a guide in planning and planting for this season’s work. In 

addition, the issue will be full of helpful and timely suggestions 

prepared by experts who have devoted their time and best efforts 
to the work. 


The March number will be published 
on February twentieth. Copies may be 
obtained from the newsdealers or from 
the publishers, price twenty-five cents. 








MUNN & COMPANY, Inc., Publishers, 361 Broadway, NEW YORK 




















wr oe 


rigsenme 





eee 





